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30 Veurgation Printed for Richard Mount. 
HE Coaſting Pilotfor England, Scotland, Holland, Ge- 
I.. The E. Pilot for theChannel.Eng.Pilot for theStraights. 


I be Eng. Pilot for the Northern Navigation. 


TheEng. Pilot for the W. Indies. Eng. Pilot for the E. Indies. 
Sea- Atlas, containing Charts of the S. Coaſt of the whole wor 
The Mariners New Kalender. By Nathaniel Colſen. 
The Mariners Magazine. By Capt. Samuel Sturmy, Folio. 
The Seamans Kalender. By Henry Phillips, | 
The Seamans New Kalender. By William Leybourn, 

The Seaman's Practice By Richard Norwood, 

Norwoodꝰs Doctrine of Triangles, applied to Navigation, 


Practical Navigation: or an Introduction to the whole Art. 


The whole Art of Navigation. By Capt. Daniel Newhouſe. 

A Light to the Art of Gunnery, By Capt. Thomas Binning. 
Theory of Navigation, By James Hodgſon. + 

Advancement of the Art of Navigation. By Henry Phillips. \ 
The Compleat Mcdelift cr Art of Rigging; ſhewing how to raiſe 


* che Modelofany Ship; and to find the Length and Bigneſs 


_ of every Rope with the weight of their Anchors and Cables. 
The Boatſwain's Art; ſhewing the Art of Rigging any Ship Gel 


5 Tube 8 Shipwright; By Edmund Buſpnel, Shipwrigg 
Dompleat Ship Wright and Mariner. 


uilders Aſſiſtance. By William Southerland, _ \ 


; „ The Seaman's Companion. By M. Norwood. 


| E ©. TheSeamar'sGlaſs ſhew.the uſe ofthe Plain Scale in Navigat * 


An Epitome of the whole Art of Navigation, containing an eaſie 


Seamar's Gramer, By Capt. John Smith.. 
= Sea-Gunners Companion, By Capt. Povey. 
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"methodical way to become a compleat Navigator. By F Atkinſer 
Epitome of Navigation, the 3 kinds of Sailing; Aſtronomy and 
22 ee with uſeful Tables in Navigation, By H. Gellibrand 
Nerwood's Epitome of Navigation, with Additions, By J. A. 


Mariners Compaſs Rectified. By And. Wakely, much enlarged 


Ik᷑ be uſe of the double Scale of Proportion. By Seth Partriqgg 
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An Epitome of Navigation, By Villiam Jones. 


Alrithmetical Trigonometry, By Mark Foſter, OR 
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Art of Sea Fighting. By Robert Parke... 


das Arithmerick and Algebra, By K Parſons f. 
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3 THE 
Mariners Compaſs 


Containing TABLES, ſhewing the true 
Hour of the Day, the Sun being upon any] 


Rifing and Setting of the Sun and Stars, 'ahd 
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* S Arithmetick, 1 N | Surveying, 5 
©. Gedmetry  _. | Gauging, | 
. gonometry, Gunnery, | 
_ Navigation, _\| Fortification, 
_ Aſtronomy, Merchants Accomprs, | h 
Dialing, „ 1... 
The Uſe of the Globes, and all ren Matches? 
| e Inſtruments; the Projection of the WF 
— any Tc. i. © 
EE, By Juks Arx1xsoN, Senior and Junior. 
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3 ff. Reader, he ey > 
I THE NI firſt entred upon theſe my Labous 5 

F$ Y Y and after Thad begun the Calculation; 1 

found, that tho the Book be ſmall; jet my Labour was 

Ju Peas that I almoſt fainted. "Tot at length, when | 

—_ | 4 @onfidered the ordinary, neceſſary, aud frequent Us 

a that might be made of theſt my Labours, I was there- 

3 by encouraged to go on and proſerute my Mork; and 

Ree, 2 how ready and eafie I have made it for actual Perform. 

| auce, will plainly appear, by immediate inſpection,, 

%%% — 

Here follows a breif Explanation of \the Method | 

and Order of the Book Firft, Tou will find" Tables . 4 

' of the Sun's Declination, newly Cillcntated from the 3 

| beſt Hypotheſis yet diſcovered," and "applied td the | 

Meridian F London, whoſe Latitnde i id. 32m. 

— aud Longitude according to my Table dd. om. Next. 13 2 

che-“ you will find Tables ſhewing the true Hour and . 

hers | ute of the Day, the Sun being upon amy Hint - , i 

| the Compaſs; which Tables are as Diali, fitting all - "Y 

= Places in the World, whoſe Pole is Elevated, .-... 

* 1 *bove '60d. either North or South. - Likewiſe by theſe. - Y 

De Mahr, by the bearing of any of the known fixed | 

\ © Stars between the Tropicks. Then you will find Tu- 

„ _. bles ſhewing the true Time "of the Sun's Rifing and" * 
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Feng, with the Length of the Day and Melt. Alſo * 
I # theſe Tables you may find the true Timer 3 3 
„ and Setting of al the eminent fixed Stars between; t _—_ 
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Dopicks. Next you will find Tables ſhewing the 
25 of the Compaſs that the 22 41 the 
above ſaid Stars riſe and ſet with; which Tables are 

of excellent uſe for the ready finding of the Variation 
of the Compaſs, and may be performed by a Meri- 
' dian-Compaſs that is about ten Inches in Diameter, 
_ whoſe Points being divided into halfs and quarters; 
ſuch a Compaſs I ſuppoſe to be convenient for the 
Mariners Uſe, where he hath not an Azimuth Com- 
paſs. Next you will find Tables. of A mplituges to th 
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every Degree of the Sun's Declination. All theſe © | th 
Tables are Calculated from the Equinoctial to fixty ol 
3 Degrees of Latitude, either North or South, and fo 
they will laſt with Exattneſs a> long as God up- in 
holdeth the Order and Courſe of Nature. | | re 

In the Appendix you will find the uſe of all thoſe h. 

. Isftruments that are moſt in uſe in be Art of Na- N 


ation, either for Operation or Obſervations, 
wiſe a Table conaining the moſt and chiefeſt-Haybours, 

= Headlands and Hands in the World, ſhewing the La- A 

dttude and Longitude of each of them, beginning the de 

| Longitude at the Meridian of London, newly Compoſed | ; 
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= zn a new ſucceſſive Order. 4 

T)... Method I own, but how I have acquitted my 
ell therein I ſhall leave to the Judgments and Experi-. 
ments of the kilfulleſt Mariners that the World af- de 
lords, which are my native Countrymen of Englanc. 
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Fare ever well, ſo wiſhes he, 3 
VP oyo is more yours than he can ſeem to be. 
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© The Corrector to the Reader. 


Candid Reader, a, 3 55 
| EIN G defired by the Bookſeller concern 1 
1 herein, I willingly undertook the Viewing 
| and Correcting this Treatiſe, and the rather for 
that Reſpect I bear to the Memory of my Maſter, © x] 
the Deceaſed Author) which for its Uſefulneſs hath: 4 
obtained good Eſteem with our Navigators: Ithere- 
fore have took the greater Pains, ſpent much Time 
in examining each Table, correcting, mending, ali. 
tering, explaining, and enlarxi where 1 ſaw cauſe: 4 
having endeavoured to render the whole of the 
Mariners Compaſs Refified moſt familiar and eaſie 
Hnr. EG IR 
Edition I have contracted the Tables of _Þ 
mplitildes in Points of the Compaſs, and yet as in- 
Room, Lhaye made the Reader amends with large * I 
Additions in the Uſe of each Table, and methodi- { 
0g the Diſcourſe throughout: But moſt eſpecially 
in the Uſe of Inſtraments; I have taken Liberty . 
to Repair, Alter, and Enlarge, that it will appear as 
good as new; but chiefly in the Deſcription and | Þ 
Uſe f the Gunter, Sliding-Gunter, and Sor: 
Principally the two former; whoſe Uſes Þ hae 
ſhewed in Arithmetick, to Multiply, Divide, and 
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work the Rule of Three; in Geometry, to work 4 
95. 283 * . . . _—_—. 8 
2 ropor tions, Continual 5 Duplicate or Triplicate 3323 

| £ ws, 4 5 | A 4 5 25 52 Men. Wy 
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A 
IM Wes of e and Solids 3 by to mas; 
ſiure Boards, Timber, . Gauging of e and 
Tumageing of Ships, Bales or Boxes: Alſo in Gun- 
nner. And in Nawgation, both in Plain and Mer- = | 
. cators Sailing: In "Aſtronomy, in the moſt uſeful . 
. Rifing, Zoning, Amplitude, keen. H on | 
# 'R m li e, our, 
1 ne And in all, you are directed 
pPlainly to perform them, both by Stang Omer, 
and with Compaſſes. 
In the Tableof Latitude aud Longitude 1 ys 5 
A added many Places of Note, and omitted ſomm - 
E. few. that were of little Moment, and have es: 
EF refed both the Latitudes and of che 
| moſtEminent, according to the 2 7574 Obfervati® | 
dens: So that Lamboldto ſay it's-the moſt * | 
1 Table of it's kindexrant. | 3 
I Theſewith'many other Additions, chrgut 
= whole, 1 hope will find acceptance Mug 
1 8 the Mathemaricks and prove ſervice- 
A le to them both in their Studies, and Praftice of ; 
1 igation, and other Parts of the Mathematicks; | - 
* ſakes I took the greater Pains herein, 
who am an obliged Servant to teach en wha „ 
Erker ra | 
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_ Feſt Tear+after Leap-Tear. 
Suns Declination, 1713.-2717* 1721. 1725. 
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be Firſt Tear after Leap-Tear. 


Suns Declination 1713. 1717. 1721. 1725. 
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, Second Tear after Leap- Tear. | 
Suns Declination, 1714. 1718. 1722. 1720. 


South. 
| 63 22 
92 59 
92 35 
2 11 
ol 48. 
01101 24 
01 O0 
00 37 
OO 131 
Nor. © 
109 34 
OO; 5% 
lor 21 | 
8101 4 
oz 08 
02 32 
oz 55 
103 18 
OZ 42 
.— 


<4 ol + vw Ad 8 


2 


2189 © 


* LY 
4 
: — : 
a K 
” / Tu 


© 0 


e ot Sant” Ye es; 


— 
. 
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Fus Declination, 1714. 1718. 1722. 1726. 


The Second Tear after Leap-Tear. - 
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E Third Tear after Leap-Tear, 
Suns Declination, 1715. 1719. 1723. 1727. 
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16 1 The Mariners Compaſs Refified. 
q- e 
Sun's Declination, 1716. 1720. 1724. 1728. 
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Te Mariners Compaſt Reflified. 11 
| | 3 Leap-Tear, 3 | 3 
Sur's Declination, 1716. 1720. 1724. 1728. 
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Declination. | 


E570. Table are in general for Four Years ; Leap-Year, 
Faſt, Second, and Third Year after Leap-Year ; but 
10 uental far any Lear. 
Year t two pages hath the firſt Six Months 
4 5 the Year on the Eel hand Page,and the laſt Six Months 
| & on the Right-hand Page; the 7 Names of the Months are at 
! Z the Head of each Column, with the Days of each Montb in 
the Left-hand Column of each Page. 


3 for the Firſt Year after Leap-Year, being 1713, 1917, 
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18 B The next Table in Pige(14) and (15)iafortte Thi 
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* . 1720, 1724, 1728, exc. 
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_  elmationgcither North or South, only the Columns for March, 

= and 8 are two Names; that i is, under March is 
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in March, till the roth Day, and all the remaining part of 
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Ie find the Sun 8 Dedlidacion for any Day i inany Year 
is after this manner. 1 
1. Seek the Year and Month at the Head of the Ta- 
ble; with the Day of the Month in the Left- hand Co- — 
umn. 

2. Then right againſt the Day of the Month (in the . 
Left-hand Column) and under the Month at the Hoody is 
the Sun's Declination required. "© 
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. time. n 1 I 
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WE Tables of the Sun's Declination are calculated for 
Meridian of London, and will ſerve any place un- 
der that Meridian; 5 but for thoſe places ſituate Eaſterly 
n from it, the Declination muſt be proportioned 

| es to his daily Difference in the Table, and Longiſude 
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2 1 "Mariner 1 Reflified. N a T 
Th: D eſcri iption and e of the foregoing Table. 3 


Heſe Tables are titled at the Head of each Page cha 3 


A Sun-Dial for. the Latitude of oO Degrees; 


wert is, A Sum Dial for the Latitude of 1 Degree; and 


— orderly unto 60 Ds ot making 1 in all 61 Dials; I from , J 


* 
. two Tables, (the uppermoſt for North; 
Dectination the lowermoſt for South Declination) and twelve 
Columns in each Table: At the head of each Column, and 
right againſt Deg. Min. you have the degrees of Declination, 


12d 2850 754 vl 
HEY 
m for minute. 


Under thoſe degrees 1 minutes of Declinaticn i in . 
Calo BG, ]bm|: h ſtands fo! hour, and m for minute of 
an hour. 


In the left hand Column of each Table, under Point, (at 


| the head) is the Points of the Compaſs, thus; Soutd 


S. by W. S. S. W. S. W. by S. S. W. Cc. 8. by W | 


South and by Weſt; S. S. W. for South South-Weſt; '$.w,, 


by S. for South Weſt by South, and ſo for the reſt. * 
"In this Im preſſion is added at the foot of each Table, 8% 
Sun s- ſetting a Amplitude, agreeable to thoſe ſeveral De- 


clinations at the head of each Column and are diſtinguiſhed 4 4 4 11 


from the reſt by the words in the left-hand Column thus; 


Fun ſets; Suns Amplikude;z or {o much of them as the: 
Column can contain. Note; the Sur's-ſetting is. annexed 05 
to each Table; but the Amplitude only to that for N. De- _ 
. clination, dealt it is the fame (for r for South. oF 4 


The Setting is hours and minutes but Krplicades is 


; degrees and minutes, having (d) over the degrees, wat 20h 


over the min. 
By theſe Tables (being Stin-Dials for all Latitudes) 1 
may know the time of the Day, the Sun being viſible in me. 


part of your Hemiſphere, as true and exact as tho he were 2 | 
| upon-your Meridian; allo bis Riſing, Setting and Ampli - 


tude, he like may be known by any Star, whoſe | Decli- - 


nation doth- not exceed 22d. zom. 45 will be dd tran EA: 
s 9 * . 


"4 2 9 "Np" , 1 * 8 9 * 
by en * > 5 22 n n * _— N 7 EIS IB 0 
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Y 1. Marini: ee de 
E. — Pr op tion Is 15 
H E Latitude of the Place, the Declinktion, and Bear- 
5 of the Sun given; to find the Hour of the Day. 
2 K 3 By Bearing, is meant phe Azimuth, or Point of the 
Compaſs he is upon; and that is found by ſetting the Sun with 
an Aimuth Compas, which is the trueſt way. | 
de Reſolution of this Propoſition is thus: 
'Y 1. Seek the Sun-Dial for the gi Ele Latitude. 
3 2. At the Head of the Table k the given Declination, or 
the nekreſt to it. 
3. Find the given Bearing, among the Points of the Com- 
paſsin the left-hand Column. 
= 3 Then look ſtraight to the right-hand of the Bearing, till 
1 ight under the Declination, (befbre found in the 
> head of __ able; ) and what Number you find there, is the 
=> " Example 1. In the LatitnJeof 30 d. the du n having 18 d. N. 
Deelination; Ideſire to know at what a Clock the Sun cometh 
Lock for the Table that belongeth to the Latitude of 30d. 
in the Head of the Table, and for 15 d. in the Column of N. 
| Declination, and for South Welt on the left-hand of the Table, 
and in the common Aygle of meeting you will find the hour of 
3 Pr that is 38 minutes paſt 12 a Clock; 
= time required. 
Example 2. 1 deſire to know at what a Clock the Sup com- 
ce ethto the S. W. inthe Latitude of 30 d. the Sun having 15 d. 
doom. S. Declination. Anſwer, 34 m. paſt 2 a Clock. 
For if you turn to the Dial for. Latitude 24 and in the 
E Table for South Declination, ſeek 15 d. at the head of it, 
under which, and againſt S. W. os oy \eft nag you will find 
2b. 34 m. the time of the day | - 
If theDeclination be not ky 5 with the Declination i in 
the head of the Table, then look under that Declination neareſt 
to the Declination propoſed. 
But more exactly thus; Find the hour for tbe next Decli- 
nation both leſſer and greater than the Declination propoſed, 
' and the difference- of thoſe Hours, as WP of the Decli- 
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or 150m. Alſo the difference between 


bles of theſe Dials, yet e from 
day for the Forenoon Points by what follow. 
r te urges RS tg sf! AS 2 
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. As the laſt difference is to the firſt difference, ſo is the 


difference between the Declination propont, d, and the next A 
leſſer in the Table to a fourth proportional, ! add to — | 


* 


(when the hour in the Table increaſeth) or (when it creaſeth) 


ſubtra& from the hour belonging to the leſſer 


clination pro 5 


Example 3. Admit the Declination to be 18 d. 20m.N. 
I deſire to know at what a Clock the Sun cometh upon the 
W. S. W. Point of the Compaſs, in the Latitude of 30 d. 


In the Table, the neareſt number to 18 d. 20 fr is 15 d. 


lination 
aforeſaid: So you'll have the hour required exact to the De- 
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30 m. Then under 17 d. 30 m. and againſt W. S. W. is th. - 4 
42 m. which ſheweth that the Sum cometh upon the W. S. VW. 


* 


Point of the Compaſs, at 42 m. paſt 1 a Clock. 


- Now becauſe the Declination propoſed, and the Declina- 
tion in the head of the Table, are ſomewhat differing; 
therefore you may make a Proportion, very eaſily thus: un- 
der 17d. 30m. and againſt W. S. W. you find 1 h. 42 m. and | 

under 20 d. co m. you find 1 deg. 25 min. the difference b: 
teen theſe two Numbers is 17m. | And the difference be- 


tween the Declination 17 d. JO m. and 20 2 is 2 d. 30 m. 
r 


lo tl en Dectinations 
18 d. 20 m. and 17 d. 30 m. is 0 m. Then ſay, as 150 m. 
is to 17 m. ſo is 50 m. to 6 m. almoſt: But becauſe 50 is 
of 355, therefore the d part of 17 m. is near 6 min. which 


ſubtracted from 1 h. 42 m. (becauſe the hour deereſtch) | 


and. the Remainder 1h 36 r is the true bour ef the day, il 


the Sun being upon the W. S. W. point of the Compaſs, lia- 


the like with any other deg. and min. of Declinition * 
But if che Declination' be not much differing from 
the Hend of the Table, need not make any Propor- - 
tion: Likewiſe, if the Sun be near the Meridian, 9%, 
1 1 any Proportion, becauſe there the difference is 
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F 2 . — ofthe Compa W 6 
I  diftant from the Meridian. | 
> | Forenoon Points. | Afternoon Points. 8 


W. fi 
W. by W. 

N. W. by N. 

NI. N. W. 25 

J. by W. » 


1 1. Afternoon Pointe 


2 . ually diſtant from che Meridian, are | 1 
6 Time from 3 ſo that at what of Time 3 


the Sun is S. E. in the Forenpon, the li ſpaceaf Tims from 


WE: Noon he is S. W. after Noon. 


In this laſt Table the points that ſtand right againſt one ano 


© ther, are equally diſtant from the Meridian ; therefore to find 
| the Hour of theDay the Sun being — of Ferencas Puintr 


Tee hat time of the Day it is wy . Sun is upon the 4 er- 8 


50 s, that ſtand be againG: the Fences Pogue 
N * ubtract thoſe: Deus ind minutes from 12 hours, the Re- 
mainder is the hour and minute ot the Day S478 
Ex. 4. In the Lat, of 60 deg. — E, Idemand 
the pour hs dy (aps Sabi orth Declination? 


| "In te Sun-Djal fo 33 of 685 — nn 
K 0 E 


3 
: N. W,. which 18 . Point e 
* * * * * * " 
5 3 2 n — 
Ek bo 
x 4 £ \ 4 


is 6 minutes paſt 5 in the 3 8 * N 
| the Sun having 15 d. 


North Declination, the Sun being S. E. by E. I demand | 


the Forenoon Point, and finding the Declinaton 22 deg. 
in the head of the Table, in the common Angle of meet- 


ing is 8 hours 41 min. which ſubtra&from 12 hours, the 5 I 
Remainder 5 hours 19 m. is the hour of the Day defired -» 
| in the Morning. | 


Ex. 5. TheSun beingE.N.E.i the ſame Latitude with 
the ſame Declination, I demand the Hour of the Day ? 
In Latitude 60 deg, and North-Declination. 22d. the 


Sun being W. N. W. it is 54m. paſt 6aClock in the After- 


noon ; which ſubtra& from 12 hours, the Remainder 


Ex. 6. In the Latitude of 35 


the hourand minute of the Day ? 1 
In the Table for Latitude 35d. look againſt S.F.byW, 
the Afternoon Point a Ho ent to S. E. by E, the Fre- 


noon Point, And the Declinat ion * in the head of the 
of meeting is. 1 h. 4 m. 
which deducted from 12 hours, the Remainder 1 zm. paſt 


Table, in the common Angle 
10 a Clock, the true time of day defired. 


, Examp. 7 In the Latitude of 35 d. North, the Sun 
aving 15d. 


South Declinatien, and being S. E. by B. I de- 
mand the hour of the day ? SD 


Anſwer, 20 m. paſt 8 a Clock; for the hour in che 1 3 i 
Table is 3 h· 40 m. whi. h ſubtracted from 12 h. leaveth 3 A 


8 h. 20 m. the Hour required. 


The like is to be underſtood in any other Latitude, © WS J | 
with any other Declination, and with any other Point. 
Note; "Theſe Tables ſerve as well in South Latitude 2 8 


in North, only the difference will be thus : 


If the Latitude becontrary,then the Declination muſt i= 
be a; ld hn the Points of the Compaſs contrary ; that | 


is to ſay, North Declination muſt be South, and South 


Declination muſt be North; and S. by W. muſt be N. 
by W. and S. S. W. muſt be N. N. W. and d. W. by S. 
muſt be N. W. by N. and fo for any other Point, as in. 
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an oh of Paintsequatly diſtant from Noon, both in North | Se 
| and South Latitude ; either before or after Noon. | an 


: South —— 


| e 45 


Bee Tables you may find the Hour of the Night, by I 4 
Dae bearing of any known Star, whoſe — 
1 Exceed the Suns greateſt Declination; alter this 1 


the iow of. che Stars coming tothe Mexidian onthe Tin 
a=: then /if the Star be on the Eaſt fide of t Tin 
ſubtract thoſe eee eee N 

Tables ſkew, from the time of the Staps to the Me: the 
dae the Remainder is the hour of the Night. 3 if the cal 
on the Weſt-fide of the Meridian then add thoſe hours is, e 

! ; aboveſaid to the time of the ny coming to the it ſo 
the Sum is the hour of the Nig ck follo 

7 . r e wakes dae. #6 the give 

5 e 


do? 9 
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The Mariners Compaſs Reflifled. 1 
Sea-mans Kalendar. in the Uſes of the Tables of the Sun's I 


and Stars Right Aſcenſion, page 91, 92, 93, Ce. 


Example 8. Admit the 6th day of October, in the Latitude 
40 deg. oo min, North, I obſerve the Bull's De to be S. E. 
I demand the hour of the Night? _ | 3 
The 6th day of October, the Bull's Eye cometh on the Me- 
ridan at 45 minutes paſt two a Clock in the Morning; this 
Star's Declination is 15 deg. 48 min. North; therefore in the 
Table that belongs to 40 deg. ſeek in the Head of the Table 


the Declination, by the ſide, the Point of the Compabs,” and A 


in the common Angle of meeting is 1 hour 31 min. which 


ſubtract from 2 hours 45 min. the Star's Southing; the Re. 


mainder 1 h. 14 m. is the hour of the Night deſi But if , 
this Star had born S. W. you muſt have added, and then the | 
hour would have been 16 minutes paſt 4 a Clock inthe Morn- 
. Te Operation. ee 
h. m. 


The time of the Star's being on the Meridian = 2, 4. 


His diſtance from the Merid. either at S. E. or S. W „„ 30 
The time of the Night, the Star being S. E. 1, 14 m. 


The time of the Night the Star being S. W. J 16m, 


Example 9. Admit the 5th day of November, in Latitude 
5 d. OO m. North, and ſee the Lyon Tail upon the E. S. E. 
ont of the Compaſs, having Declination 16 d. 25 m. N. 
I demand the hour of the Night? + = 1 ND 
7 * m. - 


The time of this Star u being on the Meridian” * 08; 0 . 
His diſtance from the Meridian Seo | oz © 
Time of the Night the Star is E. S. E 2 


Time of the Night the Star is W. S. W. 11, 09 m. 1 
Nete; If the Compaſs: hath Variation, you muſt allow for r 
the Variation: But if you will uſe this following Inſtrument Wn 


L eall a Rectifier, you need not reckon which way the Varitien 
is, either Eaſtward or Weſtward; for this Inſtrument will do 
it ſo plain, that you cannot be miſtaken, as is ſnewn inthe * 
following part of this Bock: But for the preſent I will y 


as followeths 
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* oo 8 . Ac 3 


W's b. . os the doug) ; Re 3 
EF His e containeth two Circles or es 
ore within the other; but as it is * in Wood, 
8 che one moveth upon the other; ſo that the inward or 
1 «Circle, repreſenteth the Compaſs that you ſteer by, 
= s ſubject to Variation; but the outward or under 
=, "Gixcle, weproſenteth a true Compaſs that never varieth. And 
wou ni your Compaſs, when it doth 
* 8 | Es thus: 


* 
= 


= 1 2 5 Wwaßs bring the true Point df Rifing or Setting on the 
3 * dorunder-Compatls, to touch the falſe Pcint of Riſing 
I te) inward or upper Compaſs, there let the 


5 4 | 7 "Ax in this 2 egoi Propoſition: The Eaſt-Point is the 
dee point of 5 572 E. S. E. Point is the falſe Point 
of-rifing 5 the Eaſt- 8 Point on the outward or 
STC ns ck the E. S Bain on the inward or 


pin the Points that are upon che inward 
N hit according to this Obſervation. the N. N. E. Y. Paz 
n -yoL ee 1s the true North Point; and the N. 
te as the N. W. is eh ap W. any 
„ : Weſt is the true 'W W. Polo; 48 55 ars by 
bY Thetrue robe ge an'the of 
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dt Show's OI Seeing, or An ly the Tables 


Deals, „ 


T N che Table for 6 Latitude of the Place, ſeek the 
2 pink 2 and o ainſt © Sers, is his 


= Sun's Amp. is the Amplitude. 
if you 5 t the Sun Stn's Setting trom 1 2 hours, 
ives his Ze Rig. 
le 1. Latitude 7 d. Notth, Sun's Declination ' 
Sc h: Ideman his rifing, Setting, and his Am- 
e. 


In che Table for 5od. ſeek theDeclination 20d. North 


© We Head of the Table, under which, and right againſt 
© ſer is 7.43, which ſheweth the Sun letteth at 43min. 
after I in the Afternoon; which ſubtract from 12 h. the 
wre ꝗ4h. 17 m. is "his 
Ki. phe manner under the Sun's Declination 20d. and 
ung Amp. is 32d. gm. the Sun's Amplitude; that 
ly at his Rifing; but Welt Northerly at 

Setting. 


Nor 1. The Amplitude is always of ce. fame name 


. with the Declination. 
For that reaſon the Amplitude is ſet only for North 


da, af ſame in Quantity for South 
clination, onl wal it's the contrary. 
Nore, 2. he's Sun's Riſing for North Declination, i is 


the Setting for South Declination. 
Four 5 reaſon the Table having only © ſets, both 


for North, and South Declination; yet they ſerve fur 


both Riſing and Setting, by looking contrary to the gi- 


ven Declination. 


Wherefore to find the S': Rifin ng, when he hath 
North Declination, look under South Declination; and 
when he hath South rn: gg we find als Mikiog) 


look under TR n. 
Note, 


ls ner 
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3 75 1 South Latitude with South Declinition, at E 
titude with North Declination ; the Sun's Rifi = | 

and Setting is the ſame as in Notth Latitude with North De- 

| Clinetion, asalſo in North Latitude with South" Declination. 
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in South 


Therefore theſe Tables are as uſeful in Sort Latitude, as 


in Nerth Latitude, if North Decli Ne in theſe Tables be 


| counted for < 


uth, a6 Yn tor North. - 
Note, 4. The Riſin ing, Seng ng Amp litude of any Star: 
whoſe Declination doth not exceed the Sun 8 5 One 


tion.) may be found by theſe Tables; 5 provi 
or time of the Star's coming to or on the Meridian be apc 


For the time of Sun ſetting in theſe Tables for any — 
is a Star's half Continuance above the Horizon, hav 


Declination and of the ſame kind with the Sun, for the ſame. 
Latitude. 


Therefore the half Contyiuance of a Star above che Horizop, | 
(found in theſe: Tables as before dire&ed) ad added to, 


tracted from the Star's coming to or an 5 Meridian 3 the ZE 
is the Star's ſetting, the latter its riſi 


Examples of this Nature you will End in the Uſe of che pet 
Tables of Semidiurnal and Seminocturnal Arches, to wich 


dies is found. 


* N is referr d. 


litude of a Star by the foreg going Ta 
as the. Amp 


in the Uſec ſe of the Tables of Amplitude. . 
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© _ of Declinarion, for the Day propoſed,. with whi 
the Table of wr I and 5 
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: = : 
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* 0 
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4 „ ith th The 


ches, finding the Latitude of the Place; in che hea 
| the Table, and the Degree of the Sun's Declinatio 
the firſt Column on the Leftchand; and in the c 
a0 of Meeting is: the SanidiunblaArdd if t 
Jun "North Declination ; or the Seminecturnal- 


the — * South Declmation. - I 
> ndths drr For Illuſtration hereof, Jet: it be ener 
o find the Time of the Sun's Ri and wit 


ie Length of the Day and Night for the 23d ay of 

pri $736, > N 46 deg. North. 
*Arwhich Ti ime the Sun's Declination is 16 deg. 1 m. 
orth, wi ONE enter the Table, as before is d 

d, and the idiurnal-Arch is ) Hours 9 Min. t 
Time of Sun-ſetting, whole Complement. to twelvi 
fours, is the Seminocturnal-Arch, or the Time of Su 
ifing, and is 4 Hours 5x Min. Double the Te Tr 
rch, you have the Length of the Day; Doublethe 
Arch, the Aggregate is the Length of th 


; * See che Work following. e 3 * F 
' Semidiurnal-Arch, or Time of Sun- 12 od 
ſetting— — —— — —— c ON: 


1 


The Complement webe . Hou. 04 © 5t 


Is the Seminetturnal-Archy or Time ol Sun- 2 
5 Latitude 46 Degrees. 1 
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4 


| The — Arch doubled— 


The Length © of the Day, rity 8 2 7 | 
n. Semin6Rurnal Arch doubled — — — 
Lengib ofthe Night, 1 23. no | 


Example 2 2, But when the Sun bath 16 
Sour n in this Latitude of 46 5 deg.. 


the Day-Arch will be equal to the 
BY yr Ni he Arch will be to the Day 


be eq 
AX * Ds ober 26, 1716, 5 Nag 


Declination, 8 3 

7 hound min, his Sex Y 
of the Day .9 bours . —— and 4 
Night 14 hours 18 min. 3 


Let it be required to find . as y 4 4 
Fx. : « | » 


and Setti 3 the Length, of the WM-5 
and Night, 44x I5t day of December 2 in = BF:J 
tude-5 North; at which Time the Sun $1 2 
tion is a2 3 leg. 27 min. Soxrh, : 
The Semi -Arch, or the Time's 
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108 de Mariners Compaſs Rebif 
Theſe Tables will ſerve as well in South Latitude as in 
North, with this Alteration only. When in Hach La- 
titude, then uſe South Conn there, as you do 
Nerth Declination here . 
For then theſe Tables ſhew the Ne or 


N nin. © 


the Time of Sun-ſetting, when the Sun hath Sourb De- 


| dinationz and the Seminocturnal-Arch, or the Time of 


Sun-rifing, when the Sun hath North Declinatibn. 
ramp Let it be required to find the Time of 
the Sun's Riſing and Setting, with the Length of the 
Day and Night, for the 23d Day of . 1 71655 in 
Eatitude 46 deg. Suth. 
At which Time the Sun' s Declination 16 « 


1 pin. 


5 ———— Kꝗ — — 323 8 


4 . 


North, with which enter the Table, and the Sigur. a dot 
nal Arch is 7 hours 9 min. the Time of Sun-rifing,whole _ Lat 
lement to 12 hours, is the Semidiurnal- . the 
of Sun- int vhich i is at 5¹ min. 4 of | FD. 
2 Clock. oer 24 Lat 
3 : ? the 

'L 2 N 5 | A 
3 FCG hal 

2 n 925 3 8 I zON 
The FP ede Ni kr il 2 : 17519 3 Star 
Latitu e 46. deg, South. s : 2 5 — Wo ; __ | = 
* Semidiurnal Arch led - 2 3. * 
th of che Day for the 23d of Sri | Star 
e 16 aire 4s ä * 4 — 
E 41 required to find the Time of bw” 
the 808 1 Ri and Setting, with the th of the _ 
Day and Night, for the 15th of December 1116, in the 
N 53 deg-.Soutb, At which Time the Sun's De- this 
clination 15 23 deg, 27 min. Sau; with which enter No1 
at 1 urnal · Arche, Or. and you will find | at! 


N — 


The Seminoturnal-Arch, or the T Time 7 


at — 


The a Arch, | 9 255 Time off i" ao 


Sun: ſetting. — — 58 * 


03 .. 39 


Sun-rifing. 


be cont if che Tire „ „ 


Length of the Night, Decemb, 1 15, „ 716, 
* 53 degrees South, 1 den 18 


1 . 


'To find the Time of a Sar Rifng or Seng. 


| BY theſe Tables the Time of the Riſing and Setting 


of all Stars in the Heavens, whoſe Declinations 
doth not exceed the Sun's greateſt Declination, in any 


Latitude that the Tables contain, and at apy Time of 
the Lear, are found in this manner. 


If the Star hath North Declination, and you in North 


Latitude, look for the Latitude in the head of the Table, 
the Declination on the Left-hand ; and in the common. 


Angle of Meeting, is the }Star's Semidiurnal-Arch, or 


halt the Time that Star doth continue above the Hori- 
zon in that Latitude; or the Diſtance of Time that 
Star is in ping from the Horizon to the Meridian on 
the Eaſt. ſide; likewiſe from the Meridian to the Hori- 
zon ont 1 -fide of the Meridian. Now if you ſub- 
tract theſe Hours and Minutes from the Time of the 


Star's coming to the Meridian, the Remainder will be 


4 the Time o the Star's Riſing ; and if you add, the Sum | 
will be the true Time of the Star's 


Example's. Let it gef the Bal to find the Time of 5 


the g and Setti e Bull's-Eye, Nævemb. 18, in 
the Lakiade of wy 5 North; The Declination ol 
this Star is 15 deg. 47 min. North z the 18th Day of 
November this Star cometh on the Meridian at 12 a Clock 
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- Twne of the Star's Riſing in the Evening Or 


"Time of the Star's ſetting in the Morning — 37 9 
..» Note, 1. If the Sum — ena 12 hours, 
a away 12 hours. 


n ix hase the 
Star $ ara and then ſubtract, what remaing is its 


| Example 7 I ddfire to know the Time of the Riſing 
und Setting 3 Bull's Eye, the 18th Da of Novenler: 
-In the Tasta of 1: deg, North, The eclinatioh of 
the Bulf's” Eye, is 13 deg. l | i, 3 f 
The Time of its Southi — — — 
The Semidiurnal Arch, ſu — * — 86 5 


- The Time of his Rifing in the Evening 45 
Time of abe i in the ann e e & >, 


ir theStar hath- Senrd Declination, and vou in Noriß 
porn; look (as before) the Latitude in the Head | 33 
of the Table, the Declination on the Left ſide; and | 
io dhe common Angle of A is the Star's Sem Ti 
_noRturnaF-Arch, tk ſubtract from 12 Hours, the | Th 


is the Star's Semidiurnal Arch, or half Tis 
the Time — doth continue above 5 Horizon 


in that Latitude, therefore ſubtract thoſe. oi, | hap 
Minutes from the Time of the Star + corhing, to the | 2, 
3 "Meridian, (adding 12 Hours to thi 1 


it otherwiſe Sub eragon cannot 
— er 2 Time of the * 
8 — abe Sam ſk be the Time of 2 
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Ion Star in the Grede 
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of zo deg. North.: - e Declination of the Grear 
Dog's Month, [18,16 deg; 13 min. South, ard its South- 
ing, is two hours 26 min. Wer the I xp 4 


November. F i 1. Foal 

The Time of this Star — 

To it add — — — — e 
The Sum i 18 — | WY —— 2 4 + os X 


— 
The Seminofturnal-Arch bych the Table, i — -—2E 
Which Subtra& from — 


3 BY 
— 2. 2 


with 12 hours added, W 12 25 h 


The Semidiurnal-Arch, ſubtract 


Tian of th Sas Geng in che Morning) "0-7 
Example 9. | defire to kriow the Riſing and Setting of 


the Great "is 6: ep ns Sa 
35 Degrees Nig | 


Time ye Southin = wich 125 ru added——, 4 i 
The Semidiurnal- Arch — 


Time ot the Stars Riſing in the Evening o 
Time of the Star's Setting in the Morning——07 48 


* ee to know the Tint of the alk 
‚ ad Serving of the Stars. 


DO ih ok rag North Declination, in 


titude, as with Stars tha dub Decli- 
mation, when in North Latitude, ; 8 Exanp. 
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e ie. Let it be required to find the Time of 
| -and Setting of the nab Eye the 1 8th Day of N- 
 Sember, in the Latitude of 42 deg. Soutbd. 

The Declination of this Star is 15 deg. 4) min. North; 
The 18th Day of November: this rer eth u n the 
© Os IRS 

e Semin F. the le, is, — 6 
Which ſubtract from — 5 
The Remainder is the Sembifurnat- Arch — 5 OL 
The Time of the Stars Northing is —12 oe 
The Semidiurnal- Arch, ſubtra&t 0 
Time of the Star Ning int the Evening 06 $9 | 
«Time of. the Star's in the Money — of o 
1 — like manner may the Rifing and wow fany Star, 
whoſe Declination a gy not the Sun teſt) be 

# 0% from the Fe 8 885 | 


* lg ASTRONOMICAL: 


TA B. LES 


S HE WING 


The Point ofthe Compaſs har the Sum and 8 Stars Ai . 
| aud Set with, 5 


Being of excellent Uſ for the read of the 

2 and may 2 — by 

Zauber 0 rg we but more exaly by an 
at 


| Fictingall f alen, of the World, where the Pole ircle 
* a not above co deg,” either North or dt 


5 
— 


Variati 


— 


= a Sou 


Nat... 


Latitude 
VorthDecli-, Decli- 


2 Deal Nerth Deeh- 
nation. nation | 
— — 


2. / 


ys" by 8 
*r 
2 2 18.5 
3 19.39 
ese Nr 2 ne l 


13 vi 941 LE ts 


E pov parks 


14-0N 


Dec 7 Fo 


I 
2 
32 


ban 1 * . by 
12.58 

16-45] 

[9.31 A £- 

22. IH Se WS W 


=== 


, 2 4 . 5 


| 1 MT: ners TOR 22 
Latitude 1 3Deę JI . 


orthDecl: 1 D. — — 
nation. 12 


e Mo: 9 — 


wy 


; 5 2 
19.144 3 1 
ne „ 0W21.5H se WS W. 


; LY 
> 
Fa 2 
» N 
* * 1 
* 
; Y 
, * 
wm. f : 
# = ap — — 
3 — PI _— 3 * oa eRYeY,. * = — K - _ 


Latitude 14 degrees. 
North, Bec] (Declt- 


2 15 = S. 


. 
nn 
1 13.35 3 
2 712617 „„ 
ene wonw2rglese W's 
[or ae 


ese ws 


3 of + a 4 four 2 4 1 K 
i » OF tat is a. dS * 
- 8 . * 
a N 
F * 
9 
* 


2 


„„ 


- F 
„„ OO IONS © SHOE IEIED. II — 
4 # 


& R A 
9 Rr ALL ö * N ö N N * p k * * ; * < a 
* PE r n r 9 3 32 0 * * n . N bo. 
P ; . l . * ; 7 * R 9 o 9 F * * 1 
v — ve «oF c 5 a3 2 4 © 1 
: IR 


„D x" De 


Verl Perl Weng Decli- 4 
nation. aation. nation. 
. DM D ME 
2 5 2.42 8 
; 2. hes 2. 
en whyr 10.49 e by.s w bys| 

J 27 ö 5 
2 [5.12 FE 
3 18.53 3. 


ene Wnyſzl. 34 ese WSU 
I | 
1 
. : | 
. ** a }; 
„ 


Latitude 18 Degrees. Latitude * ER | | 
* orthDecli” Declt ” Decli TIT Ti a eli Declt- 3 8 


. — 


; nation. nat ion pation. | 9 
On. Oſet et. 5 Dre. Dyer. = 2 85 FR 87 855 
2.4 


O. Gait Weit 

2.41 © 
52 
7.5 


1 1 9 

2 5.25 2 a 
33 7-59 
e I n Why n 10.42 yew by enn 
e $229 1 1341 
3 tao 2 Bs 18.3 
ne Wn W. 21.20 ese WSW ö ' 


13. 7 . 
2 8 
5 1 1 SS. 
0 ho wn 21. 5'es * ene wh wWI20. 55 fes e WS 


5 23.32 , I 


I 

2 

3 
bys w Hs 

1 

2 

3 


e H 
ne wn w20.46 ese . . 
1 2227 * 1 


1 5 
2 F- 3 
24 WH 

n % 
3 1 
2 83 
3: 2..4 

ne wn Se wswW 

-m 1 


"Tatitude 2 Deg 
as Becht 5 Sci ee 


| —"Latitade 26 Degrees: 
Nartt Decli- De i 


2 5 * © 


28 S 7 | 


* 

— . Degrees. 
NortbDecl, Dec Sy Declis | 
| ts Paton. — 


— 


LS 


n w 9. 2 ese Vswlene n 19. 
2 f ; I. 1 $ 21. 1 


23 ˙——ů— ͤͤ 9＋9— : — — <p 


LI wa * Oe * 22 Be * 5 8 di 
nn 


n F 1 — ö rr 
. I r : NT ee a NS G 8 P 
L i n ; a ; * r ien of n 2 ate N r * 
1 * 7 . : 8 r 
1 : — * . 
7 


of * N T f 


* EAG 33 2 Degree Catitude 33 D 
North Decli- D 7 18 North Dech- Decli- South Decls 


nation |nation' nation 


5 . 2 = © [ee-D.M.- -©7:1©f ct; 


DT 
E 


2 4 


275 | 
South Decli Nortt Declz y 2 eli _ 2 


nation nat ion. 
22240750 
Salt We 


* Degen. , 2 25 
| Well La Wel ——— 


. 


* 


I 
2 z 
n iy by 9.18 vv 5 nwhr + W yg - 


S = . 1.2 1 | 
S | + 4/4 2 1 2 
ene wi 9.3 : 16, of. . 3 
wn 1 * Se WSsWRPne w nwig isse wsy 
2 A. in I [aogo) 2 
| 2 f 23. 1 2 2 22.43 1 


- w _—_—_— cw - 


2323 „ —— 


* 
„ 


& 
*. 


0, 40 0m £0 We 


4 s * 
* 
5. 
a 
% 
8 
* 


6 4-29 


IF Eur Welt 
2.15 
al 
6. 
8.8 —_ 
11.12] 


13.25] 


1 
2 
$ 


15.36 
17.48 se WS 
| 2 


I 
2 
3 


111. 3 
13.1 i 

15.2% 3 | 
17.33 E se ws w Ene 
1 119.41 1 

3 21.45 — 


WW ww 


850 „* S wh 


v4 ane 


+ 
n Spe 


423.5, 


an 


1 
© 
22 
w 
I 
2 
:-S 


W. 
= 


* 
— — 4 i 
GY 
2 | 
Fe 7 
Fs 1 
* * 
3. « 
. q * 
84 
3. * 
» 6 


8s 


— TY 2 1 degrees. „ 
Vert ech 3 = 


1026 
12.28 


Se 


1 1 

2 2 

985 3 
wbys ebyn whyn 

F. tn © 
5 

3 

ws Me] wow 
whw . ache mba 


yas tn. Horns 557 Sh 
d | __Latitude,45; — 

THE Heelt D Decli=s ve 

nation. 


5 e Gra. 


| "Pa / 
ztiox, i nation. 
Ori. @/ct 
O0. 0 We 
2. 2 WH. 1 
Tov 
| 54] x 
1 51 * 2 : 
13-46 3. F 
I$-42eSE WSI 
7 f 
7 K 
3 Þ 


* 
THY N 
, 


wv &y . ol 9 ow bn 


5 | : 11.25 
| "$4 , 3 : I'3o1 : 
ne P1525 es e SW. ne wn Wis. deze WSW 
1 717 1 116-57 1 
> . 3 
fire : 2 | 


i eb e nwbw 22.16 50 e 


2 


* 0000 ent een 


#4 ho Dares |  Þ 
ſ Pe. Death D Deen "North Deeli 14 Dee * 5 
pati nation. 14s stin. Hari nation, 


D ſe See 8 — 


8 - 
T 
: _ 


* 6 
1 | 
1 4 gun 


_—_ 


155 

18.24 =: 
3 19.42 
21.496 bes W when ebe hem 

2325 1 23. z 


7 I 77 — 


The Mariners Compaſs Refhifa, 25 
81 atitude 


"Kal at 


Wk 


1 
2 
3 

"SW £ 
1 

2 

3 


ase ws 


ne Wow 124 eSe Ws 
1 4-12 1 
2 13.42 2 


3 
te my off. ehe y 61 
1 119.59 3 
C 


| 


by 


323 56 Degrees. | 
* ortE 1 out 6 EE, bY 
| 222 
* N 


The 0 Mariners Com D 


[Sri /. 


atituas 


North Decli- 
2 4 2 — 


* 
cl; Tour Declz h 


N 11.42 SE 13 
08 
14˙28 2 
5.40 3. 
A ox 12 bezw | 
18.244 | 


20.50 
22.00 
23.08 


/ 


of 


av- 


1 
5 
22 
80e 3 
1 


— 


. 

** : 

: . 8 5 
* 4 of RES * % n 


ſene wu w ates 


0 ; 

33 15.310 
1 15.37 beam b 
| 1 17. 52] + 1 

„„ 8 Jon 
3 43 8 
nen W 21.22 
; I 122.20 
1 123-27 


. 
I | 3 
N =» 
43 
2 ; k 2} 
* 5 , i 
3 
JE veal 8 buf 
« \ 
$ 2 


< * 


\ p D 
. 
' F 
; : 
3 
= 
#2 
_ 
4 
14 
17 
z # 
* 
— 


1 2 
P 3 3 
ebyn w by 
T 1 1 
ö 2 2 
13 I - 
1 en 8 wow 
1 * 1 
f 2 3 
| nebe n AI 
15 7 Beg { | 1 
3 2 2 
} 3 3 
ne nw 
8 1 
=o 2 
L 3 8 5 


WE? Mariners Toma TT 
| Latitude | 60 Degrees. 


The viene * uſe of the foes * 
TABLES! 


* 


\ 


12 5 Tage Table of Pointzof the Compaly, at which 


the den, or any Star, whoſe Declinatigy exceeds 
«not 23 d. zom. begin at Latitude . 


f eceding eder to 60 Degrees, (being ſors 4, ſome 


4 Tables inone ——_—— in all. 


2+ In each Table are 5 Columns, the aidenol con- 


tains the I of Declination, either North or South; 


thoſe 2 on the left hand of it is fon e and Sun Ker | 
' zing, under Nowb Declination and on . 1 1 | 
ode, Fe : Sourb D Ox 


0 4 
” "og 


under which is 1, 2, 3 ; thatis E. by N. or W. 2 by 4 


oing Table, finding Laticude in the head gf the 
Talk, 8 


| T7 Compaſs that the Sus riſes or ſtts as, according td 4 


ordinary Meridian Compaſs. ' 


' ordi Meridian ſs, ſo near as is 


3 as ſteer a Ship by it: For expert Sca- me can 4 


An Mariners Compal; Refhifud. 12% 

The it and 24 Columns (under North Declinagion) / 3 
as 1 the 4th and 5tb (under South Declimation) cdhn 
the Points, and each quarter of a Point ot the Compaſs-. 
of both Rifong and Setting; Thus Eft | Wiſt,under which 


is 1,2, 3; that is Eaſt, or Weſt x quarter arters 3 
Quarters Noveberly Soutberly, then . by N. W. by ” 


N. 1 quarter, 2 quarters Nortberly, &c. +Y 

Theſe Tables are ready Helps to find the Variation 
of the Compals with eaſe and ſufficient exacinels ; 5 exi- 
dently made out in the following Uſes, _ _ 


To. find the Point of the Compaſs thar the Fr riſe or fs J 
8 at in any time of the Lear is EW 3 


Firg ſeek the Sun's Declation in the Tableof Declina- 
tion for the Time propoſed ; with which enter the 3 


and the Decluation in the 3d Column; int 
which, on the Left-hand, if it beNorth — bur 
on the Right-hand, if it de Such Dechnation, is the P ' 7 


Titles at the head of the Table. I 

Küng Theſe 1 the rrus Points of the Gui's 4 
gor Setting ; To'that you'ma W at 

time, ſeeing the Sun riſe 25 ſer, AO Vina 9 


There are ſome < not abr well as they . 
ought to be; others in time, the Virtue of the Stone | 


wears off from the Needle. 


Now by theſe 1 Tables hon may very readily : | | 


diſcover any of theſe 


But it may be objected, they cannot ſef che Sun by an. 1 


* 


requ YN 
To this Tarſwer; t is as eafy to ſet the 21 by the 4 
ſet N Sun, or a Headland, 7 near WE" of 2 Nint. 1 


by 1 


. o 
Tp”... 
| | 
: 


by cheir Hand (but with Sights much nearer the Truth.) 
& 'The Paſtureto obſerve in ſuch a Caſe, Iadviſe, is thus; 
Set the Compaſs about two Foot high; and dirtQing 
* your Hand towards the Sun, note what Point, balf Point, 
br quarter Point, the Sun riſeth or ſetteth on; then, in 
that Table belonging to the Latitude, ſee whether the 
Sun riſeth or ſets that Day upon the ſame Point, found 
by Obſervation : If they agree there is no Variation; 
burt if they do not agree, the Compaſs is not true, or 
F there is Variation; and the Variation is ſo much as is the 
Difference between the Obſervation and the Table. 
; Example 1. Admit in Latitude 30 d. the Sun having 
9. 44m. Noth eclination ; I obſerve the Sun that Day 
00 riſe upon the E. N. E. Point of the Compaſs ; I demand the 
In the head of the Foregoing Tables, look for the La- 
titude 30 Degrees, and in the third Column for gd: 44m. 
North Declination ; againſt it (under Sun riſe) is E.byN. 
Wich ſheweth that there isone Point Variation. For it 
appears by the Table, that the E. N. E. Point on the 
F - Compaſs, is the true E. by N. Point; and the E. by N. 
(as it is upon the Compals) is the true 1 the 
Eaſt. Point is the true E. by S. the 8. E. is the 8. E. by 5. 


ELSE . certain Truth. 


and the Nonthis the N. by k.. 
HI) bis plainly appears by the Refjfier, if you bring the 
. by N. on the outward Circle, to touch the E. N. E. 
once inward Circle. 
1 Now, ſuppoſe we were toobſerve the Sup at his ſet- 
ing, in the Latitude of zo deg. with Declination 9 deg. 
| 44 min. North, as aboveſaid, we ſhould find the Sun to 
let exactly Weſt by the Compaſs, although in the- Mor- 
nig we did find the Sun to riſe at E. N. E.;I know this 
{be lirtle leſs than a Contradiction to forme; but if 


il bu 
you caſt your-Eye upon the Reftifier, you may ſee it isa 


Fg Example 


1 v a3 
* 2 9 =. JO 
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Example 2. In Latitude 37 d. the Sun's Declination A 
8 d. 58 m. North I obſerye the Sun to riſe E. by N. by . 


4 * www WW. * 
„ 
25 DET! + : % < 3. 1 


the Compaſs ; I demand the Variation? 
In the able that belongs to 37 d. againſt 8d. 58 m. 
N. Declination( and under the Sun zile)is E. by N; which _— 
WW ſheweth (ſeeing the Obſervatton doth agree with the 
| Table) there is no Variatton. 1 2 
Noee, if the Declination for the Day y propoſe be nos! 
: the ſame with the Declination in the Tables, then have 


regard to the neareſt, allowing for the Difference. + 
Example 3. In Latitude 37d. om. ſuppoſe the Declina- 
non 10 d. 15 m. N. I demand the Point ofthe Compaſs 

f &* that the Sun ſhould riſe with?) 
Ky In the Table the neareſt to to d. 15 m. is 11 d. 12 m. 
againſt which the Sun riſeth E. by N. N. ſets WW. 2 
by N. &N. but becauſe the Declination ed, is ner 
als the middle between 8 d. 48 m. and 11d. 12 min. 
therefore the Sun riſeth E. by N. half a quarter N. and 
ſetteth W. by N. half a quarter N. 23 
5 Underſtand the like i in any other caſe, let che Deeli- 9 
„ nation be what it will, in any other Latitude. 4 
4 5 Example Admit in the Latitude 38d. 20m. and Decli- 
nation 19 d. 5om. South. The Sun riſeth upon the E. S. E. 


1 Point, of the Compaſs; I demand the Variation? 
= In the Table for Latitudeʒ 8 d. and againſt 19 d. 41 m. 
: (the neareſt to the given Declination)is ES E. a quarter 


8; which ſheweth, that there is a quarter of a Point Va- 
ration: For the E.S. E. Point is the E.. E. 4 8. and the 
North Point is N. 4. E: For if you do bring E. S. E. 3 8. 
on the outward Circle of the Refifeer, to touch E. &. . 
: on the inward Circle, then S. S. W. on the Compals, is 
: 8. 8. W. 3 W. and S. E. i88. E. 4 8. and Eaſt is Eaſt 4 85. 
7 and ſo for any other Point, half Point, or quarter ON + 
by — your Eye upon the Rectifier. 5 
Note, The Tables ſhew the true Points of riſag tt 
1 ſering, N 2 the outward Circle on the Refi 
f 1 2 me! 
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Ba Te: But the 2 when it «difGreth "i the 
Tables, ſheweth a falſe Point; and the inward Circle 
on the Reffifier doth the ſame. 

Example 5. Admit in the Latitude * d. 24. m. the De- 


A.; 4 clination 15 d. 2 m. South, the Sun Riſing is E. by S. by 


the Compaſs; I demand "the Varition? 
Buy che Tables the Sun ſhould riſe E. S. E. therefore 


cqhere is one Point Variation: For if you bring the E. &. E. 


on the outward Circle of the Reffifier, to touch the E. 4 
8 on the inward, then the N. y W. on the Compaſs, 
is the true North Point : the N. W. is the N. W. by N. 


4 and the S. by E. is the true South Point. 


By wis time, I ſuppoſe my Reader able to diſcover 
bow much theFariation i is, and how to reckon it, without 
. any C eometrica ation. or Arithmetica! Calculation. 
Viet, If yen, have an any odd minutes of Latitude, go 
to chat Table mareſſ e Latitude you are in. | 
I come noy to reſolve a Queſtion ſome are puzled 
- with ; and that is this. 
Que. If the Sunriſe at E. N. E. in any Latitude, ſhould 
he not ſer theſame Day at W. N. W. i in the ſame Latirnde?, 
- - nſw, If there be no variation, it will; but if there 


11 | de Variation, it; will wet Belo: The reaſons evident g 


* Declinstion « 


E - + By. thele- "Tables - ou. may know Point of the 

Compaſs tharany of the — do riſe and ſet within 
| rude (t Tables contain) either North or South; 

: wn do not exceed the Sun's greateſt 


Example G. Let i it be re quired.to nd ho Point of the 
the Bu / la- Eye rife and ſets with, in che Lati- 


* rude of 30 Degrees? - 


The — of this Star is x54. 4 m. 1 8 z in 
Abe Table chat r 50 d. againſt 15d. 47 m. North 
LT the o__ WIS, N. E. 4 N. and 

out Q _ , „ 
Underſtand 


and 
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| PH IS Inſtrument, as before Deſcribed e or, 


W; the W. by N. is the trueW. by S. the 8. E by E. is 
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' Underſtand the like for any other Star, whoſeDecli- | 


2 N * 4 2 
W 3 4 go je 5 


N 


nation exceeds not the Sun's greateſt Declination. 


Tbe Uſe of tbe RECTIFIER. (. 


and 92, containeth two Circles or Com 


es one 
within the other; but as it is made in W 2 


, the one 


moveth upon the other; and by it the Compaſs when 


it doth vary, may be rectifſied as followeth. 3 
Bring the true Point of Riſingor Setting (as the Ta- 
ble ſReweth) on the outward or under Compaſs, to 
touch the falſe Point of Riſing or ___ your Com- 
paſs ſheweth) on the inward or upper Compaſs; then 
will the under Compaſs rectify the upper. | 
Example 7. Admit in Latitude 45 


reesthe Suns 


Declinition 3 deg. 56 min. Soxth, the Sun ſering C „ 


upon the W. by N. Point of the Compaſs; I 
the Variation. | | | 
The Sun (if there be no Variation) will ſer, at W. by 
S. and riſe at E. by S. as the Table fheweth : therefore 
it a mers there is two Points Variation. | 
ng the W. by S. Point on the outward Compaſsto 
touch the W. by N. Point on the inwatd Compaſs:  Þ 
Then the Points upon the outward Compaſs, do explain 
the Points that are upon the inward, ſo that according 
to the foregoing Obſervation, the N. N. E. Point on the 
Compaſs, is the true North; the North ĩs the true N. N. 


the true E. by 8. and ſo for any other Point of the Com- 

paſs, by only looking on the Rectiſer. A 

| thus you may rectify the Compals, without rec- 

koning which way the Variation is, either Faſtvard or 

Weſtward; the Reftifer doth that ſo 
This Ref fir is made in Woo Athinſon at 
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* The Mariner 2 af. 
? 8 | The Uſeof this Table of Am 7 LIT bs DES, 


8 is the Diſtance of Riſing or Set⸗ 
I of the Sun or Stars from the Eaſt or Weſt Points 
3 And Note, The Sun or Star "SEA North Declinati- 

they riſe to the Northward of the Eaſt, and ſet to 
; 99 of the Weſt : But if their Declination be 
&  Spnth, they riſe to the Southwardof the Eaſt, and ſet to 
Þ. the Southward of the Wt: And by theſe Tables i s 


zus found. 

Look the Latitude in che Head of the Table, the De- 
13 N in the firſt Column on the Left-hand, and in 

BEE T common 28 of Meeting is the Amplitude der d. 


1 l Example E. 5 
1 i In the Latitade of 30 d. the Sun's Deion dba 
d. om. North, I demand the Anplitude? 
Auſu. The Amplitude f is 8d, Cm. for under Latitude 
30 d. and inſt Declination 9.4. you will find 8d. 5 m. 
which is the Anplitu de from the Eaſt Northward, at 
_ Sun-rifing, or from the Vit Northward at Sun-ſctting, 
But if the Declination been 94]. om. South, in Lati- 
tude 30d, as aforeſaid, then the Laren would have 
been 5 d. 6 m. from the Veſt Southward at Sun-riſing, 
and 8 d. 6 m. from the He South ward at Sun: ſetting. 
If there be any odd Minutes of Declination, take the 
proportional Part. 
NN 24 In the Lat. of 42 d. 30m. the Sun's Decli- 
| tad. 15 m. I demand the Amplitude? | 
2 72 1 Thee 1 is 16 d. $3 m. found as follows; 
According to Directions for the Lat. of 42 d. 
aud Declin. pn pay — is d. 16 m. 
E\ %. being 13 ä 2 zd. 35m. 
A I ubrraRt, * their Difkrence is s— 1 d. 22 m. 


Then 
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The 1 rs - 245 3 
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8 I eee 45 mor 2 m 
ſo is55 m. to 20 m. Laa : © 85 


If 60 m. 82 m.— — — -15 m. 


t- e 
> 2 . 
g | 82 
- 6 (o)r2z(o(20m. proportional park.” 
R 30 Kemainder. 
2 Lat. 42 a 100 Declin. 16 d. the Amplit. is 16 d. 16 m. 
* To it add proportional Part above —— d. 20 m. 
4 Gives Amplit. for Dein 4 l. 15m, to be Te d. 36 m. 2 
e- * 
in 2 xc wat Pile: | M. 3 
I. Again,for La Lat. 4 «ne; 3 — amp. is * . 
| 1+.54 © 
Subtrafted 1 Difference be — 24 ä 
ng Then fay : As 5o m. isto 1 d. 24 m. or 80 „„ 
So is 15 m. to 21 = as here · under: NF 
de abt — —84 m.— — 1 
m. 1 EIN 6 l . 
at 420 
5 » | 
„ 7 O26 “21 m. oportional Parts, 
we i * — — DOS, | 
ng, 5 0 D Remainder. 


g. | 8 
ce Lat. 43 d. and Declin. 12 d. Amplitude is 16 3 30 min. 
To it add proportional Part above Od. 21 min. 


Gives for Declin, 12 d. 15 m. the Amplit. 16 d. 51 min. 

No becauſe the given Latitude 42 d. 30 m. is in the 
middle, between 42 d. and 43 d. therefore the Medium 
of the Amplitudes before found, is the - 
quired, and is thus: 
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Fr. ws "Ihe Mariners Cmpaſr Reifes 
| 1 whe Decl. 12d. "ITY be ms 1 16. 36 . 


16. 5 Im. 
Jon © 8 is | 33 J, 27m, | 
nn The half is the 2 re quired 16 a? 43 m. 
= ; Thus may the Amplitude — found for any odd Mi- 
= - nutes of Latitude, or Declination, tho' xd Table i is 
Calculated for whole Degrees only. 

By this Table the Variation of the Compaſs is moſt 
readily found; for by the Alimuth Compaſs firid the 
Sun or Stars Magnetical Amplitude, at A Riſing or 
Setting; ;; and the true — (ﬆ: 8 to the La- 
titude of the Place, and their Declination) by this Ta- 
| ble the Difference of theſe Amplitudes (when both are 
North, or both Soutb) but their Sum (if one North, the 
other Huth )-is the Variation. 

But by the Reffifier it” s moſt cafily drae thus, 1 

Brin 8 the Magyeycal Am) as oo (on the upper Com- 
= nigh t againſt the 55 (on the "rate en doth 

North Point in the upper ſtand againſt the Variation 
in the lower ; and rhe upper Compaſs i is explained in 
1 it's Ig by the lower: 

xamp. 1. 095 poſe the Magnetical Amplitude at Ri- 
"Go (found by the Azimuth 10 10 be Eaſt Southerly 
15 dep. 30 min. and the true litude (according to 
the Latitude of the Place, and an of the Ob- q 
ject obſerved be Eaſt Southerly: 26d. 45 m. I demand | 
| 225 Variation of the Compaſs? | 2 
. Iy the RECTIFIER. 
He Bring 15d. 30 m. Eaſt Southerly on the u per Com 
25 againſt 26 d. 45 m. Eaſt Southerl 2 lower; 
then doth the North, Point, on the fir | and right” a- 
= fink II d. 15m. 1 on the latter; ſo that 
the Aoth vary 11 d. 15 m. or one Point Eaſt. 
Fam & True $ Ampl. 305 d. oo m. Eaſt Nottherly. 
ples, 2M wy 15d. 30 m. Eaſt — 
i demand the l a-iation « the 3 y 
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Bring 15 d. zom. Eaſt Southerly on the bl 4 wi Com- 
m |. paſs, againſt 7 d. Eaſt Norcherly on the lower; then North 
3 | on the firſt, fands againſt 22 d. 30 m. North Weſterly; 
| that is, 22 d. 30 m. or 2 Points Variation Wt. 1 
In like manner do for any, and the Variation is moſt 
rleadily found. e | Aj 


ite Me ee 
La- The Deſcription and Uſe of Inſtru- J 
= ments moſt uſeful in Navigation. 
The Uſe of the Fore-Staff or Croſs-Staff. 


— 25 | * H E For: ſtaff, ſo called from the Pofiture of the Ob- 
1 ſerver in uſing it, whoſe Face is towards the Thing 
6 jak obſerved, generally ; * for the Sun it's ſo ee, 
25 os ron the E ) to be on ca It's cal 
led a Croſs-ſtaff from it's Form, being a ſquare Staff with | 
1 3 or 4 —— a croſs it, which are all called Croſſer, Tf 
1 erly The Staff is uſually about 30 Inches Or 3 Foot long, | 
ng to and more than half an Inch ſquare, having 4 fides, ea 
of them belongs a diftin& Croſs; tho' ſometimes the 
ſhorteſt Croſs is made to ſerve two fieds of the Staff; 
that is, the Breadth ts for the Ten-Croſs, and Length 
7 for the Thirty-Croſs; Beſides this, it hath two Cruſſes 
Com: more, the longeſt is the Ninety-Croſs, the other the 2? 
wer; . Sixty-Croſs; theſe four Croſſes are thus to be under- 
aſt. 30 (Croſs, belongs to chat 
deri 6 ( ſide beginning at 
herly. 903 e 
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n. Maviners Cp Reflifed. 
on wet 7 the Fore Suff. 


: "oo; 15 Uſe of the Fote- Steff. 


% commen e dier et Gen, to take the Meridi- 
inde of the; Sun or Stare with this Inſtrument, 
y it find: the La E en are in. 


I a pero which, take notice of theſe Precepts fol- 


2 * 5 Note, The 10, 30, Go 2 99 Croſſes, are to be 
* Faded according as the Meridian * is more or leſs; 
that is, if leſs than 10 d. uſe the 10 Croſs; if between 
10 and zo d. uſe the 30 Croſs; if between zo and 60d. 

W the 60 Croſs; if more than —_ uſe the 90 Crols. 

= 25 Having conſidered which Croſs 1 to the 

juice Altitude of the Object intended to be ved) 

_ 18fuitable put it on the Staff, ſo that the flat fide of the 
* Orxoſs Fol towards the flatend of the Staff; 


2 5 
3. 
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the render the Staff A) to the Corner | 
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8 ; 3 fa 1. 
The Deſcription and Uſe of te QUADRANT. Fats 
18 HI S Inſtrument, called a Quadrant, firſt invented {vi 
T by gur untry- man Capt. Davis, and thence call'd * mul 
Davis's Que 1 is of a * 3 Form; at 
preſent, the moſt general approv d Inſtrument at Sea, 
tor obſerving the Sun's Meri 85 Altitude. 8 f 
The Form of it (as in the Figure prefix d) may be uf 
any Radius, or Length between 18 den and 3 Feet; 
but the moſt g now made, are QU ADR ANTS "8 
of 2 6 Inches Radius, with one Arch 65 Degrees, the other FF 
25, anda Glaſs in the Shaddow-Vane, | 14 
I be principle Parts are 3 Vanes and 2 Arches; on 
which Arches the 8 ee both together make 90; from 
whence it hath the Denomination of a Quadrant. 
The Horion-Vane (mark d in the toregoing Figure A B. 1 
and with it's name reſpects the Horizon in Time ot ob- fer 
ſerving; that which gives the Shadow, is nam'd the 1 
Shadow-Yane: and thro which you are to look for both 
Shadow and Horizon, is term'd the Sight-Vane : And all | T 
theſe are noted in the Figure by their Names. 725 


| of th Two Arches, | ; T 


_ The leſſer noted DE, is ealled thecoth Arch, becauſe |} cloſ 
n did heretofore contain no more, and is ſo numbred in } Arc 
the Figure; but now it often contains 65, and ſome- 
times yo Degrees: This Arch is of a ſmall Radius, be- I Con 
ing ſo deſign d, that the Shadow-Yave uſed on it, being 8 
at fo ſmall a diſtance from the Horizon-Vane, on which | turr 
it's Shadow (in time of obſerving) is to fall, might be I Har 
more vifible to the Eye of the Obſerver. Ob 
This little Arch is divided ſometimes but to every five ¶ lie \ 
rees, and never leſs than every ſingle Degree; it's I whe 
num̃bred from the upper-end D, with 5, 10, 15, 2c, For. 
Ne downwards to . where it ends in the Line A E r the 
2 | „ Line titu 


© 
my 


1 


-- 


— 


Ve \Mavincrs Compaſs Ref.! 3 
36 Line in the middle of the longer Leg of the Qadram / '- 
t 60, 65, or 7. Degrees, according as the other Arch is 
d [divided ; ſo that the Numbers at E and F together, ever 
:1 Truſt make 90 Degrees. 5 | RT 
„The greater Arch CF, is call'd the zoth Arch; it's of 
large Radius, that it might contain the lefler Sabdivi- 
dons of a Degree; and being of a cmpetent Breadth, 
hereon are uſually deſcrib'd 10 Concentrick Circles, in- 
rrſected with 3 Diagonal Lines in each Degree, ma- 
Ming each Interſection ). 
17 is rome Arch is divided on the Limb into Degrees 

t 


dy long Stroaks, each again ſubdivided into 6 equal part: ũ 
\n by ſhorter Stroaks, each ſmall Diviſion being 10 Mi- 
mutes, and are numbred from the lower-end C, with 1 i 
10, 15, c. upward to F, where it ends in the Line AEF | | + 
3, 23 : 1 5 p a ; 24 f; 
at 20, 25, or 30 Degrees: The Figures at F and E tog: 


y * 


* ther make 90; and in the Figure are zo and bo. 
of K ED GE 
th The Uſe of the QU ADR 7 
aii T EIS Inſtrument is rarely us d otherwiſe than to 
| _* obſerve the Sun's Meridian Altitude; which to 
| 7. Put the Horizon-Vane AB on the End A, and home ' 
N to the Center A; the! Sgbt-Vane, put on the Arch CC, 
utc cloſe to the Back of it; the Shadow-Yane on the little 
u Arch DE, home to the Back of it, and the upper- edge 
_— 4 of the Vane ſet to a Number ot Degrees, leſs than the | | i 
ber Complement of the Altitude by 15 or 2c Degrees. | 
Ng 2. The Vanes being thus fix'd upon the Quatravt, 
55 turning your Back towards the Sun, the End C in your 
| Hand, and F uppermoſt, look through the Sight-Yane, | 
cauſing the upper-edge ot the ſhade of the Shadow-Vane,ro _ 
178 lie upon the upper. edge of the Slit in the Horizon-Vaue, 
ws where is drawn a Black Line at the ſame time, if the _ 
Horizon appear. thro* the ſaid Slit in the Horizonane, 
che ares on the Quadrant ſtand at the Sun's preſent A. 
3 3 * +74, 4+ Dut- 111i 
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. Having thus done, add dhe De egrees the upper edge 
A of the tab ſtandeth at to the Degrees Minutes 


3. But ifthe Sky a pear inſtead of the Horizon, flide @ 
at: * Maren towards F: On the * » 
. the Sea appear inſtead of the Horizon, then ſlide 
e Abr. Jane lower towards C;; continue ſo to do, till 
the Horizon appear thro the ee me © | 2 
4. In order to obtain the Meridian Altitude (which! 
Kue gr ours. thy Sov will have that 'Day, and the 
| us'd to find the N continue obſerving 5* 
2 d Sun riſes, the Sea will appear thro the Hori-' 
ron Vane; and the $ br. Vane muſt bild lower accord- 
ingly ; Thus do, obſerving as often as may be conveni- 
ent, till the Sun ĩs at the higheſt. 
5. When the Sun begins to fall, the Sky will appear ib 
x (thro? the Horizon-Vane) inſtead of the Horizon ; _ 1 
deſiſt obſerving for that Day. 


M cut by the infide of the Sgbe-Vane, their Sum is the 
Complement of the Sun's Meridian Altitude, or the Di- 
ſtance of the upper- edge of the Sun from the Zenith; 
MH to which Sum I6 m. the Sun's Semidiameter ; and 
this laſt Sum is the Diſtance of the Sun's Center from 
the Zenith, being the true Complement of the Sun's 
Meridian Altitude. er 
Nore, The upper- ed: of the ſhade of the Shadou · ane 
reſpects the upper Limb of the Sun ; and the lower-edge So 
of the faid ſhade,anſwers to the lower Limb ofthe Sun; ; ni 
ſo that obſerving by the firſt, you are to add 16 m. to, ti 
orfrom what's on qo © Readrant ; t the Sum or Difference, ha 
is the Diſtance of the Center from the Zenith, fro 
call'd his Zenith Diſtance, or Complement of his Meri La 


| # 2.8 'dian Altitude. Di 


Thus I have ſhew'd how to take an Obſervation with giv 
the Qzadrant, Icome now to ſhew how to work it. The 1 
_ difference in working an Obſervation taken by the fore- but 
1 and the Qadra, = only this : :By the ry f you Fore 


2. If the Sun be to the Southward of you, * har 
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take the Altitude, by the Quadrant the, Complement of - 4 


the Altitude, or the Diſtance of the Sun from the Zenith: 
Altitude is the Diftance of the Sun from the Horizon 5 
therefore if you ſubtract the Complement of the Altitude 


may uſe as in the Uſe of the Fore-Saff. : 2 


* 


But it is 115 work Obſervations (made by the 
ate by the Complement of the Sun's Meridian 
Altitude; I will therefore give ſoine general Rules, and 
ſame particular Examples for their Explanation, 


tie agg RULYE S are, ts '2 
r. IF the Sun hath North Declination, and upan the 


add the Sun's Declination tothe Zenith Diſtance of SF: 
flement. of the Sun's Meridian Altitude the Sum is the 


1 Meridian to the Southwards of the Obſerver, 
e 
titude you are in, North, ] 


* 
19 


South Declination, ſubtract the Sun's Declination from 
the Zenith Diſtantce, the Remainder will be the Lati- 
tude you are in, North: But if the Declination exceed 
the Zenith Diſtance, ſubtract the leſſer from the great- 
er, and the Remainder is the Latitude Sue e 
3. If the Sun be to the Northward of you, and hath 
South Declination; add the Sun's' Declinativnta-his-Ze- 
nith Diſtance, the Sum will be the Latitude Sozth.. ;:'1-: 
4. If the the Sun he to the Northward of you, and 
hath North Declination, ſubtra&. the. Sun's Dcelwation 
from his Zenith Diſtance, the Remainder will be the 
Latitude South: But if the Declination exceed the Zenith 
Diſtance, ſubtract the leſſer from the greater, and it 
gives the Latitude North, 3 
I might have been larger in givng more general Rules; 
hut if you underſtand thoſe 8 Rules for the Uſe of the 
Fore- Staff, you cannot err in theſe, uſing the Quadrant: 
And. for their ä the Examples follow. 
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Exaniple "K 


O the roth of April 1717, the Sun came to the Me- 
ridian in the South; and, by Obſervation, found 
his Zenith Diſtance, or Complement of bis Meridian 
Altitude, to be 34 d. 47 m. that is, his upper Limb was 
ſo much from the Zenith; I demand the Latitude of the 
Place of Obſervation. d. m. 
Complement of the Meridian Altitude —34 47 South, 
| s 8emidiameter add 0o , 16 
. of the Sun's Center from the Zenithz5 54 03 South, 
Declination North ————— — . North. 
Latitude of the Place required———JF i North. 


i Example 5 

 Thength 1 Ame. 17195 1 find tlie 

| of the Sun's Meridian Altitude, by Ob- 

Gone, to be 284d. 48 m. oy: Ldemand the La 

titude the Shipisin? _ 
m. 


Complement of the ö 8-5 | 
Sun's Semidiameter add oo d 00_. 16. 

Diſt. of the Sun's Center from Zenith—29 . 04 — 
The Declination——— - add 10. 52 North. 


Latitude che Ship is in. 56 North, 


Example 3. 


} e 13, 1717. wo d the Complement of the 
=. Sun's Meridian Altitude, by Obſervation, to be yo d. 
= bn I dewand the tirude I am in 7 
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Complement Meridian Altitude LO 35 South. 


Sun's Semidiameter add oo 16 
Diſtancę of the Sun's — from Zenith 4 47 51 Huth. 
The Declination ——————ſubt.oo 12 South 
Latitude the * is in- —— . 4 30 5 
Example 4. oo 7 
The 15th day of Neuenber, An. 171), 1 6nd the 9 | 
plement of the un's Meridian Altitude, b by Obſervation 
to be $34; een 1denand te Lat the Ship is in? 
= r 
Complement of the Meridian Altitude 52 oo Suach 
Sun's Semĩdiamete add v5 16 | 
* Diſtance of the Sun's Center from Zenith 77 FF oath, i 
The Declination ——— ub. 18 45 South. 
71 Laing the Ship is in ———— 1 55 31 North. | 


5 Example 5. 1215 3 

— Thes th of Mey 1718, the Santo the Nerthmaadae 4 
1 Complement of the Meridian Altitude b 
Oblery atian. to be 10 d. 4 5m. I demand the Latitude ne 4 
the Ship is in? Y 


— d. me. 
Sun's Declination — —22 49. Worth. 
Complement of Meridian Altitude 70 1 3 
The Sun's Semidiameter- add 00 1 
The true Zenith Diſtance - ſubt. . 
Latitude the Ship ĩs in —— 12 18 __ 
Example 6. | 4 
he Adrnit the 2 9th ot Day June, Amo 1718, The Sun 9 


a A* the Meridian, And by Obſervation, the u 
ö Limb of the Sun ĩs 6 d. 42 m. to the Northward © my 
Zenith ; 1 demand che Latitude I am in? 


. Sun's 


c 
8 
* 
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| „„ 
Suns Declination — 22 ra North, 
Sun's Semidiameter = aa ei elt 


Sun's ſupreme Marg. diſt. from Zenith "bbs 
Diſt. of Sun's Center from Zenith ſubr. 06 . 7 Notch, 
Latitude the Ship is in —————1; . 2 North. 


Examp le 7 


| The 21ſt of July, Av. 1 1 1800 Longitude'165 4; gf, 
@ 


0 the ee a Meridian, I find by Obſer- 
vation, the in of the Sun is 16 d. 45m. to 
| the ee, of my Zani th ; I demand the Latitude 
3 the Ship ig in? Eh FE , 00... Mer 
Ihe Declination — 8 15 North. 
Proportional = — —ſubt. o. 06 _ 


Sun e Declination inthe Meridian given 18 cog "og North. 
Sun s ſupreme Margin. diſt. trom Zenith I6 45 North. 


—— —— 


* Sun's Semi diameter add oo 16 
Fun s Center diſtant from Zenith 17 . ol North, 
Latitude the Ship i is in —ä—— o 08 | North. 
: be Rule eeplain' by Example of Obſervation in a Lot 
Example x. 


| Twp 3 Day of July, An. 1718, in \ Longitude 130d. 
Eaſt, and the Sun bein upon the Meridian, I find 
the Complement of his Meridian Altitude, by Obſerva- 
tion, to be 38 d. 28 m. North; 1 demand the Lat. the 


Ship is in? „Gli 
Complement of the Meridian Altitude 48 28 North. 
Sun.s Semidiameter — add oo. 16 


: Sun' 8 Center diſtant from the Zenith 8 North, 
| - | ſubt. 19 . 47 North, 
Latitude the Ship i CENTS ws 55 South, 

| „ ramp. 


z 
a 4 * 


: ' . — * F ; | : ; | ö 5 | 1 I * * . * 1 * * "Mi 
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> . 3 4A; * . : -1 A few, <1] 
Ihe 29th of Offober, An. 1718, in 5 120 d. 
W:ft, and'the Complement of the Sun's Meridian Alti- 

1 2 Qt - , | 1 1 ; 
tude, by Obſervation, is 27 d. 29 m. North 31 demand 
the Latitude the Ship is in? „ Fo l 
1 « +: ; ' m 1 


Complement of Meridian Altitude 2) * 29 North ; 
Sun's Semidiameter ———— add oo * 16 Sonth _ 
Sun's Center from the Zenith —27 . 45 North 
The Declination ——=—————add 15. 46 South. 
Latitude the Ship is in — — 43 . 31 South, 


a 


ct 


Example 5 


= Admit, the 25th of December, Anno 1718, I find the 

dun upon the South part of the Meridian, and, by Obſer- 
vation, the Complement of the Sun's Meridian Altitude 
15 d. 10 m. I demand the Latitude the Ship is in? 


J 3 „5 TOS a d. Mm. ; 
Complement of the Meridian Altitude 15 , 10 South, . 
© Sun's Semidiameter add oo. 16 & 
gsun's Center from the Zenith ſubt. 15 26 South. - 
The Declination — —  . 45 Sth. , . 
Latitude the Ship is in ©7 . 19 South. 


l. Thus much I thought neceſſary to add by way of Ex- 

d lanationof the fore-going Rules, which ſhew a perfect 
Way of Obſerving ; that is, how to take and Work an 

ae Obſervation with more Exactneſs than hath been for- 

a merly ie d. | DOPE Pats — 

b. Wl Note 1. The Sun's Semidiameter, here added to the 
Complement of its Meridian Altitude, may be contriv'd 

th. ſo on the Quadrant, that its Addition by the Pen may be 

th. ¶ omitted; for this purpoſe the Quadrants made by James 

b. Atlinſon at Cherry-Garden-Stairs on Rotherbith-Wall, have 
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on the back-edpe of the little Arch, (every 5 d.numbred, 


differing from thoſe on its flat fide, the Semidiameter of 
the Sun: So that placing the upper-edge of the Shadow- 
| elaid back-edge of the 
Arch, the Quadrant then ſhewerh the true Complement 
of the Altitude, or the Diſtance of the Sun's Center 
from the Zenith; which prevents adding 16 m. after 
obſerving. . | 
2. There is another Contrivance of late, which is 
putting a Convex-Glaſs in the middle of the Edge of 
the Shadow-Fane ; which Glafs in time of obſerving, is 
to caſt an illuminated Spot on a round black Spot made 
in the "HorizonVane: This is uſeful when the edge of | 
the ſhade of the Shadow-Vane is not very conſpicuous | 
that beag diſcernable when the latter is not. The man- 
ner is thus: | Net 
- Grethat part ofthe Shadow-Fane which is right againſt 


the middle, or Center of the Glaſs, to the D on 
the Glaſs to lie un a black Spot or Circle on the Hori- 
der. Hane; at theſame time look for the Horizon through i 


u before directed; fo will you have (obſerving by 
chis Glaſs/in the Vane) the true Complement of the 
= 1 or the Diſtance of his Center from the 


? 
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The Figure of the B O W. 


oll Iuoꝛg lor 


Nu Deſcription and Uje of the B O W. 


1. T H 18 Inſtrument conſiſteth of two Parts, making = 

the Figure ACD) beſides the 3 Vaues which are 
the ſame "hy kind with thoſe us d with the rar. 
The Parts are the Arch CD, and the Radius AR; this 
latter ſlips in a Socket, fo as to be taken out for cot * 
müence, mem 
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2. The 3 Vanes are the ſame as before deſcrib'd in 
the Quadrant, and their Names are inſerted in the Fi- 
gure of the Bow prefix d. 
3+ The Degrees are numbred from the upper- end of 
the Arch D, downwards towards the lower- end C, thus, 
55 10, 1 5 Vc. 
lows : 9 | | 
1. Take the lower-end of the Bow C in your Hand, 
| — the Vanes are plac'd according to the Directions 
ore in uſing the Quadrant) holding it upright; look 
through the SightVane, _ the upper-edge of the 
Shade of the Shadou-Vane, to lie on the upper-edge of 
the Slit of the Horixon-Vane; and at the ſame time look 


er or lower, (as directed in the Uſe of the Quadrant) 
till tbe Shadow and Horizon meet together on the Ho- 
. ix on- ane. f | 

28. Continuing your Obſervation (as with the Quadrant) 
& rill the Sun be at the higheſt; and when he is fallen, 
you may know it thus : Keeping the Shadow on the Slit 
of the Horizon-Vane, and looking thro' it, you ſee the 
| Skyinſteadof the Nose the Sun is then fallen, and 

Four obſerving for that Day is over. „ 

3. Then count the Degrees intercepted between the 
_ Sight and Sbadow- Vane, that is, from the upper- edge of 
_ thc Sbadou-Vane, to that part of the Sight-Vane right 
againſt the middle of the Eye-hole in it, they ſhew the 
sSraͤun's Altipude: Or thus, ſubtract the Degrees at the 
HSbadow- Vane, from thoſe (at the ſight) of the Sg ane, 
the Remainder is the Sun's Altitude or Diſtance of this 
upper Limb from the Horizon; from which ſubtract 


* 


But if the Stadow-Yane have à Glaſs in it, and the Ob- 
ſervation be made by it (as before directed, in its uſing 
Vith Gradfant) the Inſtrument ſheweth the true Alti- 

tude, without the Subtraction of 16 Minutes for the 
Sun's Semidiamete. | 
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as in the Figure: The Uſe of it fol- 


for the Horizon through it, ſliding the &gbt-Vane highh- 


16 Minutes, ſo have yon the Altitude of his Center: 
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To find the Latitude in Obſerving by the B O W. 


The "EVE Rules given in obſerving b > by the Foreft aff," 
are to he follow'd here, or ſubtract what the Bow ſhew- 

eth from 90 d. and then the Rules for the Quadrant ar are 
to be obſerv d, in order to find the Latitulle. 


. Deſerip tion and Uſe of the NO CTURNAL. 
HE e conſiſts of z Parts; the _ term'd _.Þ 
| the unmovable Part, is —_ broadeſt a 78. — 195 b "2 
eſt, to which is a Handle to hold it by in time by 
| ſervation. 
On the fore-fide of which, in the uttermoſt Cirde,” 55 
are the 12 Months, and each Month divided into its 265 
ſpective Days, or at leaſt every two Days: They are 
counted towards the Right-hand, mark'd with their 


- ry, Feb, for February, Mar. for March, &c. Withinthe ; 
Circle of Months, is a Circle divided into 24 equal 
Parts or Hours, each Hour divided into Halfs or Quar- 
ters, us'd to find the time of or High-Water, +» 
0 On the back: ſide of this Part are the 32 Points of the 
Compaſs, Soutb uppermoſt, and Eaſt on the Left - hand; 
to each Point is ſet the Declination of the North. Sar ral 
bove or under the Pole, which 1 is known by Und. wy 
Uuder, and Ab. for Above. 
There have formerly been made two ſorts of Nor- 
nals, one for the Great Pear, the other for che Little Bear: 


the to 055 but thoſe made for the Guards of the 5 
Bear, have April: But they are now made for ry . 

Bears in one Noffurnal; and are known by having either . 
2 Circles of Months, mark d GB, and LB, or 2 ſhort 


dle Part of j it, 


" 1 
.» * N 1 
e 


Names, or the firſt 3 Letters thereof; as Jan. for Jauna-. 


Thoſe made for the Guards of the Great Bear, or Charles A 4 
Wam, commonly called the 2 Pointers, have Februaz wes . > 


Teeth or Indexes, proceeding from the ſecond or mid. =_ 
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2. The ſecond moveable ade bk 2 Circles _ 
on it ; the outermoſt is divided into the 29 Days and £ 
of the Moon's Age ; the innermoſt into 24 equal lets, 
or Hours,cach Hour ſubdivided i into Halfs nd ener, 
this part hath a Tooth, or ſhort Index, pr | 
from it, with the Edge continu'd i in a right Line from 
the Center; which is to be ſet to the Day of the Month 
when us'd : Some have 2, mark'd G on one, and L on 
E  gother; G ſtanding for Great Bear, and L for Little 
"= 2 Kgnifyii 3 the Nocturnal is made for both Bears, 
aud m⸗ for either. 

RA f7 or and moveable Part, is call'd the [ndex, 
7. = r the foreſide of the Inſtrument, having 
1 © ing in a right Line from the . 
| (which. . of Gbſervation) mult be turn d to the 
8 "Theo"! all-3 pieces, in the Center of the In- 
ſuument is 4 Hole, thro' > which you are to ſee the North. / 
: Shar, whed the Index is turn d to the Guards. 3 


Tbe U ef the NO C TURN AL. DN 

5. it way be found the Hour of the Night, the Bear- 

98272 the Guards, and the Declination of the Nortt- 
Star — the Pole, by which may be found the L. 
*. as ſhall beſhewn in order. 
I. To fond the Hour of the Night. 
2. Phce the the b:dex of the ſecond or middle Piece, to 
0 of the Month, where it's to be kept till the Ob- 
> fervation is ended : Then taking the Haudle in your 
= al, with the forefide towards uu. 
28. And holding it upright (which you may diſcern 
= . when you do fo, by t on the top of the firſt or 
1 great Fart of the Nocturnal) look thro? the Hole in the 
= 1 the Norrh- Star. 1 
3. Turn ge e ee ich \proceedeth 
deco che Center to the Guards, ſceing ar ig fame time 
the North-Star thro that Hole: Then wi tlie ladex ſhew 
the Hour of the Night, on the ſecond . 2 
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2. To find the Bearing of the Guards either of theLittle o- 
+ Great Bear; that is, upon what Point of the Compaſs. 


2 


3 they are. | | 
iI. Having obſerv'd all the particular Directions, as 
fore, in finding the Hour of the Night, you ſee the 

Nortb- Star through the Hole, and the Guards by the 
| edge of the long bids, | 
F 2. Then look on the back-fide of the Nocfurnal, what 
| * Point of the Compaſs ſtandeth againſt the foreſaid edge 

of the Index; which is the Bearing of the Guards; and 
at tho ſaid Point of the Compaſs is figur d the North. 
Stars Declination from the Pole, at that time either above 
or under. | | 
Examp. I. The 20th of December, at 6 of the Clock in 
the Morning, obſeruim the Pointers, or Guards of the Great 
Bear, by tbe edge of the Index; I demand their Bearing, 
North Star? 
Right againſt the edge of the Iadex (you obſerve with) 
and on the back-fide of the No#urnal is 8. W. by 8. the 
Point of the Compaſs requir d: And on the ſaid Point of 
the Compaſs is 2 d. 33 m. and. fignifying the North- Star 
EF 1s then 2 d. 33m. under the Pole. . 


Examp. 2. The 14tb of February, I obſerve (according to | 
1 r at 7 à Clock in the Evening, t he 
__ Guards of the Little Bear by the edge of the long Index; 1 
Aemand their Bearing, and the Declination of the North S tar? 
Seeing the Nortb-Star thro' the Hole in the middle, 
and the Guards of the Little Bear, by the edge of the 
long Index (note that edge reſpecting the Center of the 
© Inſtrument and the [dex cutting 7 of the Clock in the 
muiddle- part; then on the back-fide of the No#urnal,and 
__ againſt the ſaid edge of the b:dex, is N. E. the Point of 
their Bearing; _ on the ſaid Point is figur d 0.35 Abo. 
W bich fignificth the Nortb-Star is then 35 Minutes a- 
bdbove the Pole, 3 7 
4 C 1 N 
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3. Jo find the Moon's Soucbing by the Nournal «© | 


To do this, look forthe Moon's Age in the outermoſt 3 
Circle, on the middle or ſecond piece of the Nofurnal ; 
and riglit againſt ity in the innermoſt Circle of the ſame 
Piece, is the Southing. „„ 1 
De If the Moon be 19 Days old; I demand ber 


Bf; Right againſt 19, in the outermoſt Circle, 18 3 in the 
innermoſt Circle; which is half an Hour paſt 3 of the 
Clock in the Morning, the Time of the Moon's coming 
0 the South. {0 Sj OR | 


4. Tofiud the Time of Full-Sta by the Nocturnal. 


: 1. Set the ſhort Index of the middle-part (if it have } 
. Indexes, that which ſtands at 12) to the time of Full- Se, 
Fon the new or Full-Moon (for the place propos d) in 
te innermoſt Circle of the great piece. 
'- Wl 2. Keeping that there, bring the long lade to tie 
pf (Southing, or) Moon's Age on 4 middle Piectbee. 
ar 3. Then right againſt the long Index and in the in- _ 4 
nermoſt Circle on the great Piece, in th time of. Full- 
I Ro J Te oO 
to Example, The Moon being 19 Days old; I demand.the _Þ 
the ne aan Graveſend? IN OM 
; : 1. Bring the Index or Tooth of the middle-part which 
ar ? 


lands at 12 to 14 Hour, which is N. N. E. and S. S. W. 
the Point of the Compaſs making Pull-Sea at Graveſend 
vn the New, or Full-Moon, in the innermoſt Circle of 24 
Hours on the great Piece; keeping that faſt there 
2. Turn the long acer to 19 Days, the Moon's Age; © 
for to 3 + Hours, the Moon's Southing) on the middle 
Bus e ung) * 
3., Then right againſt the long Index, and in the inner- 
aolt \Citcle on the great Piece, Tes Hours the time of 
_ {Full-Sea, or High- water, in the Morning at Graveſend. - 
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1 5 From the A iude of the North Sens 17 : 


1 >. *Naff, fia the Altitude of the North Star 45: 
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5. To fm the thr” one © Place by the Nocturnal, and : 
ore-Staff. 0 

I. find the Noreb-Star's Declination from the Pole by b 

g with the Notfurval, as directed in Example i, © ® 

and 2, of the 2d Uſe. 

2. Then (at the ſame time 0 with a bf take che 0 
A the North. Scar. 85 
3. If the North - Star be above the Pole, ſubtraR it's 
Declination from; if under, add to it's Altitude ; the 
. 

1. e the 1 e „ 4 7 of the 
| ny in the Evening, obſerving 400 7 the Nacbunl you 

| find oh Guards of the Little Bear to bear N. E. which is O d. 
35m. LET Pole; and at the ſame time by, the Foreſtaff, 
fwd the Altitude of the North-Star 42 d. Tom. I demand 
the Latitude of be Place? © d. m. | 


i 3 Bubtract it's Declinetion above | 
1 "Remainder 12 5 che Latitude required 1 5 North: 


Example 2. Tbe 20th of December, at 6 of the. Cock in 
| obe Morning, obſerving with the Nocturnal, 1 255 the 
- Guards or Pomters of the Great Bear S. V. H 
2 d. 33 m. under the Pole; and at the ſame time, 


| demand the Latitude of | the Place of AO . 
m. 
To the Altitude of the North Star 43 22 
Add it's Declin. from the Pole under — 02 | 
Sum is the Latitude requir d —47 5 ; - North 
— — — ö 
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as generally to be known in it's Uſes, as byi it's Name: 
os that account, I'll touch a little on it's Deſcription, 
before I give you a taſt of it's manifold Uſes: as brief 
and plain as I can. \ 'Þ 
1. Gunter's Scale (ſo called from Mir, Ganter it's ft - : 
Contriver) is uſually made of Box- wood, of any Length 55 
ud Breadth (but commonly 2 feet Io — 5 1 1 Inch 
broad) on which are the Lines or ra ihe Numbers, 
ines, Tangents, c. Of which are 2 ſorts, the. lang or 
ſliding Gunter, and the ſliding Gunter; on both farts are 
the ſame Lines, though differently uſed ; the, firſt with / 
| Compaſſes, the latter by ſliding. £4 
2. The Lines (moſt uſual How) ſet. on rhe &. | 
and have their Names at the right hand end thereof, un- 
der oneanother thus; Sine Rumb, Tang-Rumb, Numbers, 
Lues, Verſed Sines, Tangenzs, Meridias (for Meridional 4 4 
Perm and Equal Parts, 1 
iy he Sine-Rumb, and Ton Red, at heck Points 
of = Mariners Compyſes rag eld is need. Tron SNPS KB 
left hand towards the rig] ht, with I, 2» kX, 355 2 — Tv. 
! ad At which i 18 


Heur' rhus, 1, 2, 3, and 4, at the CH 7 -- 


Ok Gp 


Bord B 


b 1 thence back again towards the left hand wit - mY 
Ore- each Point in both Lines, (where it can) cn) ſo _—_ 
n. 1 led into Halfs and Quarters; theſe er are cheif. 5 i 12 1 


Ly uſeful in Navigation. | | 

4 The next unc ale bende is the e — 
gur d thus; near the | end, it * ns at x, and AY Y 
owards the right-hand, 2, 3, 4, 3, 6, 7, 8, 9; chen 
in the middle, at * is aBraſs Center · pin; going 


1 
* 3 
2 Y 


pillon 2 3» 4p. 5+ 6, 7, 8, 9, and 10, attheend, where is '3 
Center-pin: This Lane isof the moſt general ms g 
Uſe, and requires the larger Account of it: Whereſore — 


ake theſe Glowing Notes for the Line of Numbers.” 
Note x. Al che Figures on this Line may be ta 
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The Mariners Compaſs Rectiffed. 
Jo it be in decuple Proportion: That is, the firſt x may be 


counted for 1, or 10, or 100, or 1000, &c. then the next 


-2 18 accordingly 2 or 20, or 200, or 2000, &c Again, 


the firſt 1 may be reckon d 1 tenth, or i hundredth, or | 

. 2 thouſandth Part, ec. then the next 2 is 2 tenths, or 

2 hundredths, 2 thouſand Parts, c. So that, | 

' If the firſt 1 be taken for 1, the middle 1, is then 10, WM 

and 2 to its Right-hand is 20, 3 is 3o, 4 is 40, and 10 4 

at the end, is now 100: Again, if the firſt 1 be counted 1 
| - To, the next 2 is 20, 3 is 30, and ſo on making the mid- 8 

dle i now 10o, the next 2 is 200, 3 is 300, 4 is 400, and 1 

10ẽ0 at the end is now 1coo. 155 1 

In like manner, if the firſt 1 be eſteem'd for 1 tenth, a 

A - the next 2 for tenths, and the mid dle 1 is 1, and next P 

= by 2, and 10 at the end is now 10: Again, if the firſt I 

I᷑ de counted for 1 hundredth Part, the next 2 is 2 hun- Vi 

5 dredth Parts, the middle 1 is now 10 hundredth Parts ot 8 

Ii tenth Part, and next 2 is 2 tenth Parts, and 10 at the at 

end, is now but 1 whole number or Integer. I, 

=" Note'2- As the Figures are increas'd or diminiſh'd iu at 

their Value, ſo in like manner muſt all the intermediate F 

Stroaks or Sub-divifions be increas'd, or decreas'd; That is, ber 

f the firſt (at theLeft-hand) be counted t, then 2 (on 5 

the Right- hand of it) is 2, and each Sub- dĩviſion between De 

them is now 1 tenth Part; and ſo all the way ro the mid: St. 

ble 1, which now is 10, the 2 next it, is 20; now the 20 


longer Stroaks between 1 and 2, are to be counted from eac 
1 thus, 11, 12, (where is a Braſs-pin) then 13, 14, 15,08 mo 
(ſomething a longer Stroak than the 40 then 16, 1 $0, 
x8, 19, 20, at the Figure 2: And all the ſhorter Stroak 

between theſe longer, are now each to be counted for: 


tenth Part, from the middle 1 to the next 2, now 20; 6 
trom whence the longer Diviſions, between the Figures er, 
are Units;* thus, 21, 22, 23, r. to 3 whichis30 ; and the 
the ſhorter Diviſions, between them, each nqw is + or thu. 
2 tenths of an Integer; from whence each ſhort Stroakll 169 
or little Diviſion, is 3 or 5 tenths of a Unit. £1 


Again 
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Again, if x at the Left-hand be 10, the Figures be 
| tweenit and the middle j, are common Tens, and the 
8 Subdiviſions. (between each Figure) are Units; J and 
p from the middle 1 to 10 at the end, each Figure is fo 
_—_ hundreds; and between theſe Figures each long- 
iviſun are Tens; and from the middle x to 2, 
— leſſer Diviſion is 1 Unit; from à to each leſſer 
Stroak is 2 Units, from the Fi are 3: id. d end, each 
ſhorter Stroak is 5 Units. | 
Note 3. On the Line 0 of Nba may | counted 2 
Number of any, Denomination.z whether Meaſure, 28 
Inches, Feet, Yards, Miles, Leagues, Sc. or Weights. 


VS \Y 4 * 


0 Hundreds, Pounds, Ounces, c. or M. mey ; as 3 
Pounds, Shillings, Sc. or N e Mc = 
Hours, Sc. 5 a 55 — 


8ſt 
ded, or ſuppos'd to — divided grape. th 3 117 
* Next under, Numbers is the Line Io Sewing in 
Aae Left · hand at about 25 Minutes, and figur d zhus 
I, 24 32e. to 10; then 20, 30, 40, Sc. to 90, e] 
at the Right hand, where is a Braſs Cente 2 — x S 
Figgres ve ver change their Value nor Den 
here (and i in all the other Lines uucler it) <a 8 208 
5 the Ed ie .of Bal Line to 10 3 h 
egree is divided ney 12 Parts,. by greater and leſſer 
9 #0 aking each 3; Minutes ; from 22 Degrees to 
205 each ſmaller Stroak is 10 Minutes, from 2010 3 3 
each is 15 m. from thence to 60, fame;are 2: 42 but the 4 3 
moſt are 30 m. cach Jeter: Su bdivipea. 5; andf1 ot 
80, each Diviſion i 18 4 Degree; 5 So: an 90. ee 25 I 
together, chat it admits but one Stroak bernvea hich, 
19 85 Degrees. TE: | 
6. Next 15 ee N Line of Fee is the a 
Ver ſei Sines, eee at the op (againſt 90 in 
the Se) and ener the Lefthand 
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each is 2 De res; from thence to 90, it's 
grees; from t thence to 120, it's D 
thence to the end ĩt 8 divided into bi 
nutes. 

7. Under Varſed Simes is the Live 


— 


e Ripht-hand thus, 1, 2, 3, . to ro; and ſo 
20, EIS © > and 45 on the Right-hand, where is a little 


may: , juſt under and even with that in the 
rd 50, 60; 70, 


ence back 2 is fi 


4—agd Se. to — —— z z ending at the left end, where it began at 


* e The Subdiviſions of this Line, are (for the 


1 like thoſe of the Sees ; To paſſing that, I proceed, 
n Next c and under it is the Line « 
paris, beginning at the N Night hated, Wig isfigur 
Anne, 205 ©, Sock be Let da where it ends 
2 ;s Line, with the Line of 
ute usd together, and only in that 
gene, call'd Mercator's Sailing: The uppermoſt Line 
contains the ces of the Metidian, or Latitude i in 2 
Mercatory Chart; and the lower, as the Equinoctis 
thou rees of Longitude. b 
| e 8 Lines now A ben are te on hs Sling 
lk, but not in the ſame Order, being ſome on ope 
fide, and fome ont 
$ines and Tan ents, areſer double; that is, One on each 
+ fide, as the middle piece ſlide: Which middle piece is ſo 
eontriv d to ſlip to and fro cafily, to ſude out, and to be 
in any fide1 in o ler to bring thoſe Lines 
(or agairrſt one another) moft nor: for folving 
7 Queſtion, wrought by the. Sliding, Of which, 
let this ſhort Def, ion fulſice. 


1 The U. of Gunter" Scale, es alen fr 


. order to a right underſtanding of the Uſes of this 
for 94 it is ws meth to number 4 on them; that 
IL 8 


ere 


tial Parra: — 
of Navi- 


4 32 FR £5 8 25 » 
* 3 { 8 I * ws » 4 
— hw ( fe A 2 3 . TED. : PITT IE =P 

> hs" : _ F 0 . 2 4 4 


Tor cc rs Mi 


—— 


- alſo the Lines of Numbers, 


"> * 

| IS l , ö : & 

4 as * . ” «> Jen 4; of R > . wg * —F" 

et r ew 5 ea En. N Fe WER r Ran, F n TEE” . A WWE BY pets 
: FF A 2 Fo le RC a 7 r 3 Wr 15 RRR 1 
> CY WES Chis <a n D EIA S 8 I? ow 5 W * V * 8 * 25 * ©. 3 £5 $O 25 4 © * 5. 7 — < 8 A 
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The Mariners Compaſs Reflified. 199 
is, tofind readily a Place repreſenting any given Num 
2 and that chiefly on ne Lined umbers; which - 


follows, 
FE 11 855 PROBLEM L —_ 5 


oe. 22 a Whole Nawber on the Line of Nude. 


Rule. 1 h 4 
„I O0 K the felt 459710 of he Gen „ Numbers * - 


mong the 42 ſions. 
2. For the ſecond Fi gure, 8 ſo many Tenths as | 
of the longer . rom the figur d Dixiſion, = 
wards the Right-hand, as are Units in the ſaid ſecond 
Figure. 
5 Then for the third Figure, count From the laſt > 
Tench (repreſenting the ſecond Figure) ſo many leſſer 
Stroaks or Centeſms as that Figure hath Units. 
In like manner for the fourth Figure, count from 
the laſt Centeſm, ſo many Thouſands or leflef Stroaks 3 
as are Units init; and ſo on for more Figures; ay = 
four F Figures or Thoulands, are as many as well — 
diſcern d on a Two-Foot Gunter. b=_ 
5. This done, the laſt Place is the Point is a 3 
propounded Number is repreſented. 1 


Example 1. To find the Point in "the Line of Numbers 
* doth er 12. 


According to the Rule 1 I take the t 
the de f I, in the middle of the Line of Me be 

of 12, the propounded N under np 
for 2 the ſecond Figure, 1 8 two Tenths or longer | 
Stroaksto the right-hand fromthe ſaid Stroak at x; and 
thislaſt js the Point repr' enting 12, Where moſt com- 
. isa ſmall Braſs Center · pin, being oft in uſe. 

the Pois repreſen 

15 Name oe — Var 9k Shs "org. 42 ente Line 


0 
6 
1 4 
4 74 
7 5 N . 
. * 1 me | 
| . . 82 * k - 
? : « 8 * N ; g 
* 4 \ ; : W "2" a” * 2 8 1 7 . As 2 4 
3 *. 1 0 r « * n 1 =p 8 . 88 ne © 88-4. — Wa > F * 
Ea EE dats os 2 2 3 WWW p pa "a 8 n I , gd Bag es 3 p 
a 9 trans i. | 8 c "In N WR FRED 8 2 BY Bs 3 wat me 
I . : - q 


B een n for 2, the chird Figure, count 2 


3 cimals, before "they can be fo 


» 
VE Ro 1 r : : 4 8 F * * * N 8 
TC: : Ire R 9 8 a OO e r ·˙ AAA ˙ W . T be 
R ? ; r ” : 33 N — 2 ? : AE S 
V . 32 * 8 . 8 ©." «OS A Re Sg n N 1 y TIES ! 


K * . 72 * - wr 2 x 3s 7 V Wes 8 7:5 * 4 4 * ö N 
* ; 


180 Ne Baba Comal; MY 
I.,ꝗ-e firſt 7 * 0 the Number 22 being 2, I take the 


Divißon at the figure 2 for it; and for the ſecond 
Figure being 2, I count 2 Tenths onwards; and that is 


tze Point repreſenting 22,at which (in ſome wi, cd is 


a Braſs B way 


Worry 3. [defere to know the Aid ba the Lineof Num- 
2 repreſent 1 144. 


be firſt Figure being 1, 1 rake the e bg 


middle 1 for it; the fecond Figure being 4, * — 
3 Tenths onwards ; from thence count 4 Centeſmis = ths 


E for the third and laſt l t 2 Then the e Point 
= * . er * 


3 4 the Paint repreſenting 18. 
For the figure 1, rake the midhle 13 for be ſecond 
* * count as before onward J Tenths, and that 


laſt, and it repreſents 23s laſtly for- 


b Figure 8, eſtimate £ Thouſand Parts from the Lat this 
. 2 Point laſt 3 e ae 22 25 9 105 17 


Z P: ROB. U. K 4 Fraftion ar lrokes None, on, "the 
4 3 a ; Line of Numbers... We Toa Wi 
= Tz . to be found on this Line, 795 alyays 


232 


I'S TID D; To» = 2 Cc. er of | 


= hs Feet, Yards, Miles, or allo in Weupr, 

or Time, or any other Deno! 05 whatſoever. 

Jo that all other Fractiom mult be reduc d. into De- 

N on the Line * 
bers; and being ſo reduc d, the ateexpreſs da nd 


upon this Ling; as whole Numbers, N 


| Prob. L and ors no Ex 


x 2008 5 2 Re 0 8. 


8 
, Ly * S EE . . 
VO NN? WES. "A 5 128 25 . 2 
" * 1 WIE" a7 3 . 2 2 > TY 8 FY 2 Mg — 8 . A , 83 8 2 2 * 
8 OY * r ad Fenn RIG 8 a / 2 A OOTY 


2442: . 


Erunple 4. Let it be required 10 oft oh Lilo Ne. | 


at 9 + "Sq 0 7% 
„ ih OT pe 
* 9 ** 'Y "off 
# . Sv. "i 
8 7 n 71 
2 7 
7 
0 , $ 
7 


wx Arie dpa wy 


'PROB. UI. 


10 N Multiplication by the RT of Numbers "hs 
The Rule is, 3 


5 I 4s to che Multiplicand, ſs i is the Multiplier to 
the Produ 


2 Now to work rhis, or any Proportion onthe Gunter, 


thi = 


Aer Ruler © 
4 bags the „Cet, from the firſt Term to the 
ſeco 
2. That Extent in the Compaſſes laid the bs way. 


trom the third Term, will reach to the fourth. Ten þ 
or Thing requir d. Y i 


Brahe ſliding Gunter, thus; . I 4 4 


| I. Set the firſt Term (counted on the ſliding eme » 4 


= )right-againſt the ſecond Term, counted ou 
iece. f | 


2. Then ſeek the third Term, dos s on che 00 
che firſt Term was: counted on 3 Part; 4 


gainſt i it, on the Fed Pare, i 1s the fourth: Terme or ee 
N d. 


Pramp. I. nue ibe Produf 7 80 multiplied 0 4 2. 4 : 


Ih: Analogy Seren i this. -. - 
** | 
1 75 I cy to 8, ſo is 4to the Product. 2 
r it is, , . ©" 
As I is. to +, 6 fo is 81 to the Produdt. 2. 


i By. the Our: with Raby e i 
Extend ze Cen Cans: x to 8; p chat dn 
am 4. 18 ſame way) feacheth 0 za be 1 


W 4 he.” 


* - * all 
oh +=» 
F - . * 7 : E wc 5 [ 
25 l N NM z 5 05 e 
| IS. 1 = * ; — 1 : af 4 2 13 * 
. . = 7 x of 8 - 3 * 7 * — 
1 5 0 8 1 2 % ** 25 * * | : . #- 
* N 3 5 2 < . 1 * * 


. 
ba, 
* 
8 
5 


r 
7 * > 
+ © 

* 


3 


8 to 80, the Product required. 


; ech to 32, the ProduR, as before. 


| 2. By the ſliding Gunter. 

Set t (at the beginning onthe middle or fiding-piece) 
right againſt d( on the fix d or out-fide piece ;)thenaga = 
an the firſt )18 325 _ the 3 the Product re 

Or, ſet 1 (as befo 4. then againſt 8 gon: the 
Keſt ) is 32 (on the 22 ) * e as before. 

Examp. 2. V bat is the Produft of 16 multiplied by 5 ? 


3: M7 | The Proportion to work i it Wes. 
As 1 is to 5, ſo is 16 to the Product. 


I. By Gunter with Conqpaſſes thus; 
2 The Extent from 1 to 3, being laid 8 16 reacheth 


2. By ebe ſliding Gunter 
FIR L (onthe middle piece) againſt 5 (on the outfide 


hen againſt 16 the fr) (on the 
133 dl. ne 


7 F N - 


. w. To perform Dise by the Line of en 
2 "Tis Rule or Propertion, is dz | 


An to , ſo is the Dividend bes . 
Quotient. | 


E I. , if the! Dividend be "64, affe 4; 
hat is : 2403 e 


I * 5 | o do this, the Proportios | is; 


As 4 ĩs to I, fois to ethane, 
1. Eibe Gunter with Compaſſes, thus ; 


The Extent from 4 tor, laid (the as) frm 
WO 0 4 S 


Or the E from 1 to 45 N. lid from 8. carl 


$4 ESE þ 
- F 


AD * F/T EL EE PETER ARG ad ls I. a ” -- 
WW * 6 7 —_ 2 * 5 * N * 22 1 * 3 
1 : LP IN, F „ \4 * * AN. 
F — 9 
* = * wn 'T „ * . 
: , . Oo 
| 423 7 
o * * 4 4 4 * 
0 uw * 8 5 
” * 
0 8 "WM 
Ws 
x, 
a = 
4 


12. 5 Siding See, thi 3. 
Ser 4 * the middle Piece) 28 7 1 the outfide 

Piece) then againſt 64 (on the ops is 16 (on the 8 

cond) which is the Quojient requir'd. 

1 VE le 2+ How often 1 144 dann 5 

"> do this, the Proportion is this: 3 

0 i As, 144 is to 1, ſo is 1728 to the Aufuer. 5 TH. = 

1. By Gunter, with Compaſſes, thus 5 3 

The Extent from 144 to r, reacheth from £7: «> to IJ 

I 2, the Wespe or Anſwer requir 4. 1 


1 22 
Ps - „ 
ws 


* 
Ta : 

A 
$6.4 


C 2 

. Gunter abus; end „ of, 1 al 

Sel 1440 on hs by fide Gyn ) A 1 (o on a out- 4 
ſide Piece) cen againſt 1728 (on the firſt) is 12 oy wu A 


ſecond) which is the N requir d. 


" the Line Numbers. 
"I perform this, the Proportion 7 Nr 


453 the Denomination of the given Fraftien is is to its 9 
Numerator, ſo ia x tothe Decimal Fa hon requir d 
Example, it be requair "Om wir” 2 
8 Haft) e Þ | ED oP  _ 
Note,, A Decimal Fraction bath Gr! its Debate 5 
an Unit, with as many Cyphers as its Numerator hath - 
Places: And the Proportion to find i its Numerator, * 


thus; 


| As qisto 3, ee OY 
h e Mark 
. . By Gunter, Nb Cumpaſſis „ 16); £ 
6 | The 8 from 4 to 3, reacheth (the Gear) 
1. to 75, or + ae re 5 „ 
" M4 2: By 


) 8 PROB. v. To reduce a Valgar Fraftion on Decal, 8 4 


5, 


2 8 


3 > Sp 4 


wm - 
FRE 1; Laos * TY 


n WL ER SOA va 
I Sliding Gunter, thus; 

Set 4 31 middle Piece) 705 i 3 (on the cure 

Piece,) then againſt x (on the fi )is 75, or. N on the 

ſecond, the Decimal Fraction requir'd to be found: 80 

chat 7z. or Te is equal in Value to 3. 


- PROB. VI. of © Continual Proportion, or Gemetrical re 
' which is unto to given Numbers; to 


Line of Numbers, 
By WAS ont! it is ee, is this 5 
8 the firſt Number is to the "we" ſo j 11 


the ſecond 0 à thi e is that chird to a 
| and ö is that fo fourth to « ith, or, 


OE le. Lade o i Grads be 2 and 4 5 * 
| whip 5 T's to finda 3d. a fourth Proportional, &c 
For the Performance hereof the Rule is thus; 


. : £5762 25 ig; By Gunter with Compaſſes, thus 
* Ab E n 2 to 4 K ages 5 0 a; 


4 5 Proportional — and ſo on to as many as you 
Fleaſe. Fe A, 8, 16, 32, De. are Numbers in 
= continued Pro e Gcometrical, as Wiser 'd. 


« ; Set * oy oy Sliding Gunter, thus ; z ge 5 
1 25 middle Pee iece) on the he next e 
Piece, (99296 agamft , 4 (on the the £rt) is (a (on the ſecond} 
for the 3d Proportional; and againſt 8 (on the firſt) ĩs 
15 (on chend the ath Pro nal; and in like 
manner — nd os 6 77 the 5 ee as was 

or 
WE FR OB 


* 7 1 
5 272 2 5 
8 4 BF. 8 r 12 4 7 2 #4 , 3 
£ ky &: 3 La 3 * « A. of 4. aid n * 
— E N " ZW * 
-— HED yd n * . 
2 0 y 8 


. = - 9 2 8 
, CY s Ee Oy WY 


” Fi N TY * ; 
«: — 43 18 


; & gt: 4. a 3d, 
4415, 5th, &c, Number, in a continued Proportion 2 


ns 2 ĩs to , ſois4toazd; ſois that a to a _ Sc. 


and from 8 to ic the th; and from 16 to 32, the ;th 


" } 91 F 
8 , "I I " ES oe ee en te r= r 9 "FJ 1 a 
Nc . * K 
YE 7 5 __ - 5 Ty GORE .- * e SY $44 ad 5 # * rn . 3 4 >> At a EAN 5 1 
* 3 5 n 7 ae > 13 7 Wa ERS OY "7 Ao”. a FL Ec aL 3-06 aA a 9 9 . 
* 9 . 2 u* 2 l N e 7: * 7 8 * * 
* » T4 A, * 2 . «+ - Fug * 7 "WM 2 N Th L Y pe SRO NP of T8 N 
6 b 7 2 f 4 r x4 3 F $ 7 * 
. * 2 
— »4 1 1 8 * * 
* A . 3 * you {4 * t > 5 J REY " W ; LAN : 4 
| S_. 973 A 1 4 : r 7 
F ; e « „ © 
4 2 * * 
* b 4 * of < 
# - — 
2 % 
* 


P. R OB. VII. 8 * op 2 
the Rule of Three Dirett, or 3 Numbers given, to find a f 
5 ta Proportion, by the Line of pn fl * 


The Analogy whereby thi is perform d, is thus; 


| AS the firſt Number is to the ſecond, ſo ls the d 
to the fourth Number requir 1 


Example 1. F the Diameter of a Circle 1 5 debe 1 Y 
| the Gircumference thereof 22; What is the Senf of "I 
| @ Circle, whoſe Diameter is 14 lache? 1.7 
| To perſorm this, the Analogy is thus; 25 5 
As 7; is to 22, ſo is 14 to the Circumference . 3 

Lg 1. By Gunter with Compaſſes. 9 Thy 2 A 
The Extent from 5 to 22, laid (the ſame way) trom = 


I4, will reach to 44, the Circumferente. of the e 0 
| whoſe Dinner is 14; which was requir d. 


= * B Siding Gunter thus 34 „ 


Set. J (on the middle Piece) againſt 22 Ge out- | 'Y 
fide Piece) then again 14 (on the firſt) 1 + 22 (en the —_ 
ſecond) which! is the e ee N eee 


Example 2 "If the Cireum WE a circle be 3.14 a 
| its Diameter 13 What will the Dia nn Ns n Circle 7 
"Ve 


wboſe Circumference us 44? 4 ag: 95 CS 


The Proportion we.” -* 22 32 I B23 2 MY 
As 3.14 to, ſo ĩs 44 to the Diamuter requird. - CFE: 
+055 3 42545 ol 

1. By Gunter with Compaſſes, thus 5 We 1 7 

The Extent from 3-14 1 to I, check from 44 to 3.9 1 
me oy requir d. 


- 


# a 2. * 


"ke Me Morne Copa) Re 


2. By Sliding Gunter, thus; 
3.14 (on the middle Piece) right againft 1 (on 
Piece) and then againſt 44 (on the firſt) i is 
10 | (or the ſecond) which is the Diameter requir d. | 
Note, In the Rule of Three Direct; If the 3d Num- 
2 greater than the 1ſt, then will the 4th Number 
por than the 24, But, 6 
f the 3d Number be leſs than the = then the ath 
Dy be leſs a the 2d. 0 Ss 


Example 3. r Land be worth 25 . 
Hrs, bow much C1 Year will 54 Acres be worth? 


To do Wie, or any Queſtion inthe Ruleof- Three, al- 
ſon in the Proportion, let the firſt and third Num- 
E Terms be 88 one Kind or Denorhinaticn : And 

Ait is. FER „e 


A4 30 n is 10 2% Pound, wes bs 54 Acres to 45 
Pound. | 


1.5 :By Gunter, andy. : 
The Extent from 30 to 255 reacheth _ 54 £0 45, 
| the Yeatly Rent Four d. 


$448 2. Alſo, By Sling Gunter. | A 
Bring 30 gut a5, the 25, then 3 54 "(on the firſt) is 
= (on the ſecond) as 
By this time the Kaders 2 fo well acquainted i in the 
” way of Working a Proportion onthe Line of Numbers 
with Compaſſes, or without, that it's a needleſs thing to 
expreſs it in Words, being ever the ſame : Henceforward 
you ſhall have only the 3 ſet down, leaving 
the manner of its Operation to your Practice, except in 
K * 12 5 * Airs fr om what went )efore, 


'PROK 


me re, aaf 


PROB. VII. ee, 


72 oy wy Propo rtion — 9 or mp Numbers given, 10 


urth in 45 pt Iwerſe P ion (or inthe backward 
Un 7 Thr ee) by the Line of Nu Numbers, | 


rer than the iſt, then will the be leſs 
1 But, I 


2. If the 1 be lobes 1ſt, che ach is to be 
greater than the 2d. 


| of Three, the Proportion is thus; 
to the fourth. 


Example. Fi 72 "as 18855 4 Tn ba Hour 5 
in Bow long time can 54 Pioneers wake et ae 


By the Directions above, this i 1s the P 


7 5» 3084 


A 
* 


74 


EY 


on. ; 


the Anſwer to the ueſtion : : From whence you ma 
5, conclude, That FOR / 7 


5 as 72 Men in 48 hours. 
PRO B. IX. 


2 * 
* 1 * 


) is bene; 1 or 3 Numbers given, to n 
Ge u a Duplicute Proportion, by the Line ef Numbers. 
8 13 HIS Rule i is chiefly us'd in Proportion of Line 
zr 8 Superficies, &. Wherein the firſt and =, 
ard Term are tobe of one Kind or Denomination. EE 
ling Example. 1. 15 ch Diameter 7 a cel LY 
ar I, and; it 
A eee 


* et SEPT. 
, 2 2 N wh x * : - 
; 7 
* 


1. P this Rule you muſt note, if the 4 Number by 


3. And to reſolve Queſtions of the backward Rule 
As the third Number! is to thefecond 01 s e del 


* 
3 33 $2 


As 54 Men is te 48 hours,ſois 72 Men to 64 . _— 
wok ene as e 


3 Io rform this, the rſt 25 ſecond . by the 
1 Needs veare to beLines; that is, the rr given; 
and then the Pro Pier is thus: 

As 1s to 14, ſo is o. 785 to a 4th; N fois that 
=  4thto the Content requir d. 
1 | : I. By Gunter with Compaſſes. 5 


** * 


The extent From 1 to. I reacheth from 0,785 108153 
and the ſame Extent ih ſame way from I byy new 


| e the Comeny requrd | 
48. Dy the fldingGumter. 4 a5 


Bring 1 on che middle Piece right againſt 14 on the 
outfide Piece, then againſt 0.785 (onthefirſt) is 11 on 
© the ſecond, _ — 11 on the firſt is 154 on the {e- 
& - - cond, the Con uir d. 
| Pn: Þ 2 the 88 of a Circle be 7, ang its * 
38. 5 What & Area of a be _— Diameter is 120 

For, a 45 7 is to 12, ſo is 38, 5 to 66; 3 is 66 to 
1 5 „ 
= 7 x; If the Diameter of a Circle be 1, nd {ts 1 
_ 88. $539; YVhat'is the Diameter of 4a Circle , whoſe Area 
_ is 15 uſwer 14. 

* 52 In this the Proportion is of Superfices tc to Lines,which 
= is us; 

3 As Arcab. 985 1 my Area 154, foi is va Diame- 
8 „, to phe of N requir'd. 


* 


wil 


£ 
1 * 
- 7 
. ” 124 E23 
8 "Pq 1 cue wi b Co a 
* * 7 
8 FD. *& x5 © fo a 
x * © aL 1 4 2 — 
1 4% 
* 


1 The Extent from o 975 to 154, . trom I to 
= #4 159 the Square of the Diameter requir:d. © 
* en divide the ſpace between 1 always the middle 
„ i e 1 ; 


© 


. 
—_ he odd; hw "come. b ae 


; = * : n N 
* = as ME, 8 «Das - 5 * as > aa — x POT” 

neee . ENT 6 
„ + v£ 4 An 1 5 1 8 * 2 * Fi - if $4 5 

- * n 121 N y * IT 700 1 85 

; \ | * , * r 4 
: * . ** 
P : 
. \ * 


The: Mariners Compaſs Reflified: 189 
firſt 1)and 196, into two equal Parts the Foot in the 
middle reſteth at 14, the Diameter of the n . 
Area i is 15 7 1 


IN * -2. By the ſliding. Gunter, x — 
Bin ts againſt 154, and a ink 1 on the felis "i 
190 Brig 248 ) then find the middle 8 1 
pad 1 96, Which is at 10 the Meme * 


Exan ole 4. The Diamiet of a a Grele being WE; its 1 1 
0.785 ” What the 3 a Ci ſets 55 Ares i. 2112 
Anſwer 12. 2 


| For 289.73 is to 11a, ſo is x.to 1 the middle 
: ween it and I, is at ra, the I Diameter: et... by 


TY "6h. atze PROB.,X.. EY. 21 ET ? ED 
? . Triplcate GO: or 3 ; Numbers pb ; 9 300 | 
in a T, plate rene, ty the Lineof Numbers, HP 


"uy 18 rablem concerneth, the Propottigs of Ines 1 
to Solide, and the contrary; in which. . 5 
ake the firſt and ſecond Tex to be SY one [ mi "2 
e OLA -- - 
s ö %, : : $6.8 = 
Examp, E i an bud Bullet RIG: 9 Poants, and t 
Diameter u 1 + Inches; 5 What s« che Weight 2 another Inn Bul- 
et, e! Diameter . 6 Inches? 8 | 


I To perforwthis, the Ert and feennt WRT 
to Lines; that is, the given Diameters, and then the Pro- 


portion is thus; 


ale As 4 is to 6, ſo is 9 9 to 13. 5 ; and ſo is 13. 3 064, v 
che Ie is 28.2 10 30.3, that is, 30 Pounds three Tenchs ce 


ound'; which is the Weight es e 


44 


ky Ke NH "WP * : 
15 1 8 r ” 


x96 Th: 


Jud 72m /Dhne in, ty ct wad 


The Extent from 4 to 6, being laid 3 hdd trom 9, 
will erb to 4p Pounds 3 Tens, the "I _ 


3 227% 2 2. And, By ſliding Geer, Ss | 
| Set 1 6. and againſt 5 on the firſt 3 is13.5 on 
the { a then gun 13.9 the firſtis 20.2 on the 


Fecond ; 20.2 on the firſt is 30.3 on the ſe 
ond; hari is 30 Pounds 3 Tenths, as before · 


+ 


FM 


Exam le 2. If an Iron Bullet 1 Ich 1 
Pond 5.74565 775; What 5 % the Weight of another, whoſe 
_ « wy Gidhes, ir being being of the JanrMhcaly Anſwer, 
2 

As 1 is to 4, 'fo iso. 1406 to 5: 363; and fo is o.563 
to 2.2 +, _ is rnb 9 Poungl the Za re- 


Laan * 7 a SSM 3 Fs require 11 pt of 
Poder; e ſewe a Gun 4 Pont! e* An. 
Wer, Prunds "$525 parts, For, . 

A 6 f 4, o 15 11 to 7.33 and lo is 7.3 to 4.88; and 
ſo is 4.88 to 3.25; which is e 3: a5 eres of 3 
Found, or Pounds 34. art 13 


N 


3 


Ty I" 


3.4 ” 
able 4 * an ron Balla 1 Bebe Nigwnerer 8 
er 0.1406 * What Diameter Gal that be which 
e 9 D len, lud: Anſwer, 4 locke 

or, 11 — 7532 * f 

Dian e 2 X 40 5 to IN c of the 
2 xequir'd ; then dixide the between 1 
r 3-<qua) Parts, and che Fortin the firſt } 
— I enn the Diameter of the Ire 
2 5 ct 2 Th 1 


2 , 
J 12 Tow : 
AP 3 | ; 
2 - I 4 1 of 24 * "IE * Le 5 1 
ö r 
, 1 8 4 


2400 


1 3 


desde, ange 

hd in ade en , e 

u. The Uſe of the Line ede e called Guns 

ter's Line) in uring 2 5 1 Au, ＋ 
eee Gg, & 


45 9 Ma 3 . #5, S- hs bart: 2 1 


3 * A 
57 03 29; -E 


Th L 1 FS Square, i; loan Kare, gt 
WB eie gixen; 10 Fs Freq; or nes, Fil 1 


— 
„ 
114 0 . 


Te 2 OL 23S 
101 —_ The Pee 7. 4 this ; 10d 4 a 


3 


8 1 is to the Breath: ſo in 2 peer) to: the __ 


Content. VFC 1 
Exam 1. Aplain Seele e a Boral Plank „ 5 Y 
| 1 2145 the: Breadth thereof is 1 3 Lerhes, a, 4 
"ro 2 , 5 har ic ebe eee Anſwers — 
r Sor, aa $36 wn wn N 

e to 15, fol is 61 todrs. liches, the baten 1. 
uir 115 2 I 
Note, Such is SAM and Length ts! ck rer 1 
Content; ſo, at.it the Breadth and Le Aer 2 
the Content is Feet; if Perthes, Mak — 9 
Example 2. A Piece of Wain, cot, 55 70 0 | 1 TIA 
quare, whoſe Length is Feet 15.5 Parts, © and Breadth 
Feet ey KY Parts, i Jer. is chef Anſwer, Feet 34.26 3 
As rt az, fois 1555 to 3a. 86, 8 = 


vol 


quir d. 


Fiete 


ROB, n. The-Breadeh 3 Legt th 2 4 Supe ices er _ 
in one kind of Meaſure ful he One «were 
e e 1. 711 11 Þ one a ads 307 
w o this, the | 5s eU ©} 1 
8 the other kind br np is tothe. Breath, fo 
7 mg to the Content, as 


* FRE 


has. Pp * FF p 1 1 „ 

Wo By r * 4 Y WW ya 1 
e af. 8 n 2 nn * > 2 Y 
r : , n n 7 x ” 

- - (3 E * 


7 

nt «lf 1 

* I» 

N 7 
— | 8 
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it 
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A 3 ii 

* \ Ales 2 
8 1 46.5 
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bs * 8 A SIS. „ mY 
19: Die Mariners | Compaſs Reflified. 
5 | Example 1. A Plank or Board 15 Inches broad, 61 
Inches long 5 Tdemand the Content of i in Feet ? Anſwer, 
Feet 6.35 parts. 
In a Foot ſuperficial, or a Square Foot, is 144 ſquare 
3 | Inches, and therefore the Proportion is thus: 
1 As 144 is to 15 WO ſo is 61 * to Feet 6. 35 
*8 Tow: of a 8 N Rs AR 2 
©  Examp. 2. 4 Piece in form a ong Juare, u f 
B Breadlth being 30 perches, Length 183 percbes; What i 
IA the Content in Acres? Anſwer 34-35 parts. . 
' 9 160 Perches i is an Acre, and the Proportion. | i 
Thus: n. 113 8 
As 160 is. to 30 Perches, ſo is 183 Perches to Acre 
ow 5: 8 Acre. 


— — of Pain, 2 JI 
at e , \ Feet 3.5 „ and. Length 21. Fert; How ma | P. 
* Yards i is the Content:? Anſwer, YardrB.16 farts. "= 


4 3 * 9 Feet being a Yard ſquare, the Proportion | 
VM thus; 


A. die e 3. Feet. bo is zafßeet to Yards Ras pant 


© PROB. In. The Bread6h of Se fie hows, iy one ki 
„ 27 NMeaſure, and the Length in another, fo e the Con- 
= tent in the greater Meaſure, 


I: > 
7 5 


| Jo 40 this, the Proportion E BO 
AS the greater Meaſure is to the Bread, ſoi is the 


BY 3 1 to the Content requir d. 
J . 8 Exam ple 1. Admit à 4 Board 10 Inches broad, tx Lex 
2 Feet has I demand the Content i Feet : Anſiver, Fe Fos 

16.6 Tenths of n PITS = 


For the Proportion is thus 3 „ nb d 
As 12 is to 10 Inchecz fo i is 20 Feet to Feet 164 
Tenths. A © 348k B 24 4 


f 1. 
2 „ 
2 10 4 


7 4 
£ „ 4 1 — wmf. 
5 83 * _ : 4 15 Yb, E 
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PRO B. W. The Breadth of a 
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| The Mariners Compaſs Reflified. 193 
Examp le 2. If a Board or Plank be x5 Inches byoad, and [ 


360 1 What is the Content of it Fl Feet ? Anſwer, | 


Feet arts of 4 Foot, or 33 Feet, For it is, 

une ken „Archer of is 27 Tert to Feet 33.75 parts. 

Example 3. A Board 7 Inches broad, and 2973 Fer. 
long z What's the Content in Feet? Anſwer, Feet 18 4 Tabu, 
* it is, 

As 12 ad: to 7.5, ſo is 29.25 to Feet 18.4 Tenths. 

| Example 4. A Piece of Land (in — 7 long ſquare) 
whoſe Bread is 30 Perches, and Length is Chains _ 
Links men ſurtd d by a Chain of 4 Perebes in 100 Links; I 


— 


3 5 ver ye ſo is Chains 25.5 to Acres 
TI 4 Tenths o an Acre. 


give 0 7 
bow much in Length will make a Foot, a Fay 27 17. 
or an Acre, &c. 

To do the, take this General Rule. 


Ache Breadth i is ta a Foot, (a Yard, &c.) foiga 
Foot, (a Yard, ec.) to the Length which will, 4 * = 
a Foot (a Yard, ec.) _ 
Example 1. if a Board be 71 Inches broad; How much 
is Length witl make a Foot ſquare 3 Anſwer, bacbes 1 9. 
Tenths of an Inch. 
For che Proportion is thus; 
As J. 5 in to 12, ſo is 12 to Inches 10.2 Tenths. 


Example 2. A Plank 30 laches broad; How much in I 


Length will * 4 Wee Ante. Inches 4. 8 renths * an lach. 
For it is, 
As 30 n to 12, fo is12 to lackes: 4.8 Tenchs: 3, 
Exam le 2. 4 Pane of Glaſs being in Breadth, Feet a2 
wake much in Length will make a Fot Anſiver, 
4 Tentbs of 4 Foot, For it is thus; 
LAs 2.5 is to 1 Foot, ſo is 1 Foot to 0.4 Tenths of a 
Oh, - | „ Exam 


| the Content thereof in Acres? Bt; Acres ing 2 
\ Temtbs, For it is, " " 


. 1% | "The . cue, Nabe, 
= . 4. A Piece of Mattmy 27 Inches broad; 
How muc Length will make a Yard ; rh Anſwer a 
Surbes or 4 fret. For it is thus; 
As 27 Inches is to 36 e to i is 36 Inches to 48 
Inches: But if the Breadth be given in Feet; that is, for 
2) Inches, it be 2 Feet, or 2.25 Feet: Then it is thus; 
4 s 2.25 is to z Feet ſo is 3 Feet to 4 Feet in Length, 
to make a Yard ſquare. 
, PROB. V. be Diameter of a cal, Shin, f the 
Circumference. | 
| The Analogy or Proportion, is thus 3 NS 
As. 8 f is to 3-142, ſo is the Diameter to i is — 
ference. 

Example. If the Diameter of a:Civele be I5 . e 
is the Circumference of it ? Anſwer, aches 4710. Paris. 
For 

A 1 is to 3242, ſo is 15 Inches to Ine hes 4. T2 parts. 


rnOB. VI. The'Orcumference of a Circle given, to find 


its Diameter. 
| The Proportion Rands "thus ; 
As 3. 142 is to I, ſois the Circunference to is Dia- 
meter. 


Example. The Cireumferenee of a Gel * 44. Feet ert, 
What i is t Diameter thereof? ? Anſwer Feet 1 4. For 1 it is, 


As 3.142 is to i, ſo is 44 Feet to Feet 16 


1 
i. 


PR OB. VII. The Diameter of a Grele 1 ven ; . d 
1 2. its ſuperficial Content dia . * 7 AP 
e Analogy is thus ; 


- 
% 4 
© * 18 
> 13 » 


ber, and ſo is chat 4th to the Superfitial Content 


ird. | E 
Hog pal . The Diamerer of « Cele bein 15. ebe, What 
Chow Content of 2 Anſw. Lachen bogey a . 


we 


4 8 1 is to the Diameter, ſo is 0.5 3 gow a 4th Nia 


- 


9 53 py 2 _ 


As 1 is to 15, ſo is 2 11.78; has 11 q8 
to 196.1 the Superficial ontent requir d. 


P R 0 B. VIII. The Circumference of a B being given 4 
to pe" the pr Contemt "y it. 1 


* 


48 21 1. is to the P 0 3 to 1. 
and ſo is that 4th to the Superga Content re. 
quir d · | det * 


f ane | If thi Areas Fo Ohms be 44 ebe 
bay the n. ? Anſwer, Inches 1 3406 parts of an Inch 
or it is, 
As 1 to 44, fois 0.07958 to 3.53. and ſo is; 3-5 o 
hogs 


The Uſe of the Line of Numbers in wii Meaſure, = 
| as Timbe er, Stone, Gauging, Ke. . 985 q 
% * * 


P R 0 B. I. The Side of a ſquare Solid given in Inehes, to 
find how much in Length will make F. Foot ſolid. 


Thi Proportion, is this; 21 2 * 
* 8 the 1ven Side is to 12, fo is 1a to a. 4h Nuniber; 
o is that 4th Nene to the Length requir r 

to a a 2 ſolid. 43 

Example 1. quare piece of Timber or Stone, whoſe. + .Y 

Breatlth and Mel. each 8. Inches; How much in Length 1 

wil. make a Foot Sold? Arſwer, 27 Inches or 2 Feet 3 Inch. 

or: it is, | "» 
As d is to ia, foi is 512 0 16; and fois 18 to Y Inches 


WH 


-Eximple 2 A quare \Piece. of The or ee, whoſe ſides #J 
is.2 Feet or 24 ee f much in Lentb will male 42 $ 
Feet 2 Anſwer, 3 Inches. For it is, | 


41 is to 12, ſo is 1a to 6; and ſo is 6 to 3 Inches 
e ds i. PROB 
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196 E Mi — l : 
PRO B. II. Tb. Sa. of a ſquare Solid given in Foot mea 
ure (which in the Decimal Foot, or a Foot divided into 

n e bow in | Length will _ 4 Foot 

li 


"The 3 thus ; 1 
| As the given Side is to I, ſo is 1 to a qth Number; N P 
and ſo is that 4th Number to the Length required | | 
to makea Foot Solid, _ | 
Example. A ſquare , Piece of nant whoſe Side * Feet 1 
1.52 parts; How uch in Lagth willmakea Foes Shia? # 
- © Anwer, 0.438parts of a Foot. For it is, 1 
A «s 1.52 15 to 1, ſo is 1 to o. el; and fo is 0.664 to 
ir of a Foot. 


* ROB. III., The Breadrh and p of a a1 1 hs 


1 
tuo Ends are equal long Squares being given in Robe” > 3 
Foot-meaſure; to . bow muchin 88 make . * 


Foot Solid. : 
7, The Angina L * this. 


A 

2 2 

2 _ 
3 


A 12 ĩs to 1 ſo is Depth to a 4th Num- In 
N 

As . 4th . is to 12, ſo is 12 to the 0 
in Inches to make a Foot Solid. | 1. 


5 2. The Proportion for Foot-miaſure, 5 thus; 


As is ; to the Breadth, oi is  thedepeh toa 4th Num- Þ 
= bs: Then, ; 
C As that 4th 1 is to FE bois is 1 to the Length i in 
- Fout»meaſureto make a F bot Bold. 
Example 1. A Piece of Timber or Stone, whoſe Breadth 1 
1 11 Tycbes, and Depth 19 Inches; How: much in Lengtb wil Pa 
male a Foot ? ? Anſwer, lac hes L. 26 parts. For it is, 7 ns 
E As12is toll, ſo is 19to'l7.5: And thenſay, p. 
1 As 17.5 is to 1 ſo is 2 to Inches 8.26 parts in * 
® Length to to gk 47 oot 2 Fi” " 2. 
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in it? Anſwer, Feet 19.85 part. For it is, 


of 8 
KY * * Roy 
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le 2. A Plece of Timber, in Breadth Foot 0.75 
parts, and Depth Foot 1.25 parts; How much in Length will 
make a Foot Solid? Anſwer, Foot 1.06 parts. For it is, 

As 1 is to 0.75, ſo is 1. 25 to 0.94: Then fa : 
As 0.94 is to 1, foi is 1 to Foot 1. os parts in Lag. 
to make a Foot. 


'PROB. IV. The Side 0 4 ſ. + Solid, and its th 
being given; 4: find the Content, "E 
1. Wen the Side is givenin Inches, and Length! in 
Feet, the Proportion is thus; 
12 is to the given Side, ſo is the Length to a ath . 
weder; and fo is that 4th Number to the Content in 
cet. 2 2 
z. When the Side'and Length are boch given in Pot. =o 
- meaſure, the Proportion is thus; _ -Y 
As 11s to the given Side, ſo is the Ling to 2 ach 
I and ſo is that 4th N 5 55 to che Content 
requir 


Example 1. 4 FRO Piece of Timber, whoſe Side is 9 
Inches, and Length 35 Feet ; 4 How Kam Feet of Timber 125 


6 2 > 


As 12 is to 9, ſo is 35 to 0s. and fo i is 26 4% Pe 
19. 85 parts 

Example 2. A Piece of Timber 16 Inches ſquare, py 28 
Feet log; How — the Content? Anſwer, 50 Feet, 5 


For it is, 
As 12 to 16, fo is 28 to 37.4; a and fois 540 je Peet 


be AN 
_— 
2 


| Examp 3. A Sue Fees 75 parts [7 is e, ans Feet j. 50 I 
parts lo; How much i the Content? ſwer, Feet 36.52 


2 


farts. For it is, Y 
As 1 to 2.75, fois bs 50 to 20.6 5 and fois 2046 to 2 
Veer mY 52 Parts 1 


„„ wei 


—__ 
_ 
"A 


E 398 "Ihe 
E - The b, Bread and Depth o 2 Solid 1 
Eo. * 1 HY Ein . e 


= Inches, Depth 11 Inches, 


* 
8 * vo 9 
1 N 


Mariners Con aaf, Ne ad. 
R 85 V. ; 


fd the $ 


8 the Breadth and Gee 


given in NE and 
1 the Lengt h in Feet; | 


roportion is thus; 


As 12 is to Mt Breadth, ſo is the Depth to a 4th 


Number : Then ſay, 


As 12 is to that th Number, 10-6 ty Langehio 
Feet to the Content m Feet. 

2. When the Length, Breadth, 4 Depth are all 
given in Foot meaſure, then the Proportion is thus ; 

As 1 is to the Breadth, ſo is the Depth toa 4th Num. 


ber: And then again jay, 


As 1 is to that 4th Number, ſo is the Length to the 


I Content in Feet. 


Examp. 1. If a Square piece of Timber be in Breadth 19 

2d 20 Feet long; How much is the 

Solid Content? Anſw. Feet 29-03 Parts. Forit is thus; 
As 12 to 19, ſo is 11 to 19.4: Then ſay, 


As 12 to 17 45 ſo is 20 to Feet 29.3 Parts, the Con- 


© tent requir d. 


Example 2. I Stone 20 Inches lroad, 13 Inches deep, a nd 


® 557 15.25 or 154 Feet: How much the Content ? 
= Anſwer, Feet 27.5 or 27 +F e 


As 12 to 20, fois 13 to 21 67: And then, 

As 12 to 21.6), ſo is 15. 25 to 27.5; that Is 27x Feet. 

Example. 3. A ſquar'd Piece of Timber, Feet 1. 25 broad, 
Feet 0.56 deep, and 3 6 Feet long; 75 much us the Content ? 
Anſwer, Feet 25.20 Parts, or 2575 Feet, For it is, 

As 1 is to 1. 2 5, ſo is 0.56 to O. )0: And then, 

As I is to o. o, ſo is 36 to Feet 25.2 Tenths. 

PR OB. VI. 
Tbe Diameter of a Cylinder given, 20 find how much in 
Length will mals a F oor-ſolid. 


1. I. the ö be 1 in inches, the Proportion 


its mus; - 
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1 3 is to Th 531, ſajs 12 Rr | 


Neander and ſo is that th Number to the Length re- 


ir d: to make a Foot ſolid. 
I When the Diameter is given in Foot -meaſure, the 
Proportion is thus; | 

As the given Diameter i is to 1.128, ſo is 1 to + ach 
Number; and ſi is that gth Number to the Length, 
which will make a Foot-ſolid. - - 

Examp. A round piece of Timber, or - Stone, being 15 
Inches Diameter; Hou much in Lengtb will make a Foot- 
ſolid? Anſwer, Inches 9. 18 parts of an luch. For it is, 

As 15 is to 13.531, ſo is 32 to 10.75; and ſo is 10.75 


to Inches 9.73-parts, or 978 Inches. 


But ſuppoſing the Diameteryof the ſame to be taken 
in Foot-meaſure; then its Foot 1.2 . Parts; Now how 
much will make Foot? Anſwer, bot 0.82 parts of a 
Foots F. or it is thus BB 

As . 25 is to 1.128, ſo i is 2 to 0.905 3 and ſoi 18 9.905 | I 
to Foot o 815 Parts, or 355 Foot. | | ; 


PROB. VII. 


The dr erence of a Cylinder given; to find bow much i 


Lengeh «vill . Foot ſolid? =_ 
1, WY HEN; the Cir cumferenee is given in Inches, the 


Proportion is; 


As the Ce ct is to 42.5 54, fo is 12 to a 4th = 
tothe Length re- 


Number ; ; and fo is that th Num 
quir d to make a Footſolid. 


2. Bur if the Circumference be given in Foot-mex- $3 


ſure, then the Proportion is ; 


As the Circumference is to 3.545, ſais 1 to 2 ath fs Y 
amber 4 and ſo is that ath Nie to the Length, to i 


= a Foot-ſolid. _ 
Examp. Fa round Stone, or Tree, be 44 Inches a boat; 5s 
How much in Length will . dt We ko 83: -Y 
75 22 . For 1 it is, 1 | . E __ 


"INS 1 


# "200" | Ne 4, e, _— 


As 44 to 42-54, ſo is 12 to 11. 23 and ſo is 11.52 to / 
Inches 11.22 2 of an Inch, or 11787 Inches. 
But ſup he ſame was meaſured by Foot-meaſure, 
and the Circumference found to be Feet 3.67 parts ; 
How much in Length will make a Foot ; Aen. Foot 
0.935 Parts. For it is thus; 
As 3.6) is to 3.545, ſo is 1 to o. 967; and ſo i. 967 
to Foot 0.935 parts or $45 Foot. 


PRO B. VIII. The n of « Gi. i 


given ; to fond its ſolid Content, | WY 
„Wu the Diame ter is given in Inches, and FE: 


in Feet, the Pro WN is thus, 7 

As 13.531 is to the Diameter, ſo is the Length to a | 
+ 4th Number; and fo is that 4th Number to the ſolid wat 
Content in Feet. 
E 2. If the Diameter and Length are both given in Foot- 
= - meaſure, then the Proportion is thus; j 

As 1.128 is to the Diameter, ſo is 'the Length to a 
ath Number; and ſo is that 4th Number to the Con- 
tent required. 

Example, A round Piece of Timber 10 Inches through, 
and 30 Feet lung; How many Feet of Timber is i mit? An- 
ſwer, Feet 16.35 parts, For it is. 

As 13.531 to 10, ſo is 30 to 22.18; and ſo is 22.18 
to Peet 16.3 P or PAT: Feet. | 

But ſu ppoſe the ſame Piece meaſur'd by Foot-meaſure, 
then it's 12 0.83, parts thro”: And the Work is thus ; p! 
| TH As 1.128 to 0.83, ſo is 30 to 22.18 5 and ſo is 22.18 
to feet 16. 35 parts, or 168 Feet, as before. 3 4 


3 | PRGOB. IX. The Circumference and Length of a Cylmder | 
= given; 3 bo the Solid Content. N Fo 
I. I. the Circumference be given in Inches, and Length ad 


in hrs og the Proporta! is thus; me 
| As | 


$48 a 5 n 
a * 
9 


7 * 22 : 
. 


- 


de Mariners CompaſsR B:6d. 20T 
As 42.54 is to the Circumference, ſo is the Length 
to a 4th Number; and fo is this 4th Number to the 
ſolid Content in Feet. ENS NE 
2. When the Circumterence and Length are both in 
 Foot-meaſure, the firſt Term being 3.545, (inſtead of 
42.54) the former Words will ſerve here. 
ple. Around Stone or Tree, being 30 Inches about, 
and 25 Feet long; How many Feet ſolid are in it? Anſwer, 
Feet 12.5 parts. For it is thus; | | 
As 42.54 is to 30, ſo is 25 to 17.62; and ſo is 17.62 
to Feet 12. 52 parts, or 127 Feet. 
Now the Compaſs about being taken in Foot-mea- 
ſure, its Feet 2. 50 parts, and the Proportion is 
As 3.545 to 2.5, ſo is 25 tod J. 62 ; and ſo is 17.2 
to Feet 12.53 parts, or 1257 Feet, as beforee. 
Note, 1. When Timber tapers, that is, is bigger at one 
end than at t other, it's uſual to take the Breadth and 
Depth in the mid dle of its g and by them to 
meuſure the Piece as if it were both ends of a bigneſs. 
Note, 2. The Proportions for Foot - meaſure, are the 
ſame, when all the Dimenſions are taken in Inches; on- 
ly then the ſolid Content found is Inches. 5 
Note, 3. The ſolid Content in Inches, divided bß 
1728, the Quotient is Feet; but if divided by 282, or © 
231, the firſt is Beer, and the latter is Wine-Gallons 
And how to divide by the Live of Numbers was ſnewd 
in Prob. 4. of the firſt Uſes of the Gunter. 


PROB. X. The Diameter of a Cask at Head and Bm, 
and alſo its Length gi ven m Inches ; zo find its Content in 1 
Gallons, Beer or Nine. EE 3 
* 8 | The Rule is thus 3 97 9 1 
I, A'S 1 is to o. fois the Difference of Buns. and 

'* Head-Diameters to a ath Number; which ing” 
Added to the Head-Diameter, the Sum is the Mean-Dia- 
meter, reducing the Cask to a Cylinder, Then fay, E- 

| | 2. 
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202: The 1 Wen Abe 
. 2. As the eee int (which for Beer of Ale is 18.95 
but for Wine 1 1.1 * is to the mean Diameter, "ſo is the 
Length to a 4th Number; and ſo i is this ah Number 
tothe Content in Gallons requir'd. 

- Examp. Suppoſe a e e Lengeb i — 


1 5 Bug 28 a 
Diameter —ů—— nn ao 
Mbut's the Comtent of this Cask im Gallons; Beer or Wine ? 


a 


3 + Anſwer, 73 Gallons Beer, and Wi one Gallons 105 'Temths, 


See the Work tollowing : 
Bung Diameter = Wor | et Inches. 
N * Head Diameter — wats — — —20 * 
Their — 8 Then, 


Then, As 1 to 6:7, 10 is 8 to 5. 6; which added to 
o, the Ela Diamar, makes 2 25 6 for the Mean Dia- 


1 ee, Then TT 


> A5 15. isto25.6, ſo is 40 os. 55 76 [Jand fo 1 


I | "oy : WENT 1 2 Wine Sg 


M : bY 1. By Gunter, with Compaſſes. 


x. The Exterit from 1 to 0:7, will reach the ſame 

þ way from 8 to 5:6 ; which being added to 20 (the Head 
; Dae) makes 25.6 for the Mean Diameter, Then, 

2. The Extent om 18.95 (the Gange-point for Beer) 
"5 5 6, will reach from 40 to 54, and that Extent 
3 . turn d over again, reacheth to 73» the W Beer 
"4 Gallons. ' = qu, 

In like manner, the Baden from 17.15, the Gauge- 
| Point for Wine, to 25.6, being laid twice from 40, will | 
reach to $9.2, the Wine-Gal ons. | 


. 2. By the Sliding Gunter. 2 þ 
r. Set 1 0 0.7 and againſt 8 on the firſt, i is 5.6 


on the ſecond ; which added to 205 the Head; ety ; 
* 6 for the Mean Diameter. Ta 59 7 * 
der 


1 | wana Si 1 
3 3 . 


5 re 
3 2 * 4 


5 Den Le, Compaſe. 2. Ni 20 

2. Set 18. 95 (the Gauge- Fog for Beer on the arſt a- 
gainſt 25.6 on the ſecond; then againlt 34 on the firſt 
is 73 on the ſecond, the Content in Beg Ballons. 

r Alſo, if you ſet the Gatge-Point for Wine 17.15, a gainſt 
the Mean Diameter 2 J. 6; then againſt the Lon of the 
Cask 40 on the firſt, on the ſec you will find 59.76 ; 

and againſt 39. 6 on the firit, you'll ind on the ſecond 

89.2, the Content in Wrine-Gall ons. | 

PROB. XI. The Lengdd ae Keel, and add at 

* the Beam given 3 to fond — 89 


T's the Practice of the Ship Wrights about Lon. Ion, to 
multiply the Length of the Keel, + Broadely and half- 
breadth into one another; and to divide the laſt Proddet 
to by 9 94, wm whole Quotient they rh for the Shi 2 Tun- 
FE whence me - this rticn following 
5 2 wro ought by the Line. of 8 : 


* 


a 1. As 188 is to the breadth, ſo is the bi dth toa 
is ach Number: Then ſay : - i 
2. As 1 is to that 4th Kuber, ſoi is. the Length re 1 
the Tunnage . 1 "lf 
Example. a Ship 6 neh tbe Ke an at eb 

by the ms Rs ; Tunnage ? Anſwer, Tauss 220.0 

ne Tentbs 2 See the Work: 

ad. As 188 to 24, ſo is 24 to 3.06: And then, 

5 As 1 is to 3.06, ſo is 72 to Tuns 8 Tenchs. 

Nt _ That is by the Gunter with Compaſſes. 


575 1. The Extent from the Given Number 188 to the 


Breadth of the Bram 24: will reach from the ſaid Breadib 
24 to 3.06. Then, 


'4. The Extent from 1 70 3,66, will reach from the 
Length of the Keel 92, to Tuns 220.6 Tenths, the Fug”; 


NE 
3 iefly thus ; 


6 which i is the Sees, 1 


3 
. — 
* 


WES * ON 
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N 4 " ene 
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ö 5 
. iners ur Comal, ad 
the Given Number 188) to the Breadth of the Raus 24) 


being turn d over twice from the Length of the Keel - 
; reacheth.to Tuns 220-6 Tenths as — 7 5 


4. By the ſliding (ut TY" 


- x3 bet as Given Number 188 againſt the Breadeb o 
the "Si 24, and againſt the ſaid Breadth 24 on the firſt 
is 3.06, on the ſecond. Then, 

2. Set 1 againſt 3.06, and againſt the Length of the 
| 25 on the firſt, is Tuns 220.6 r on the ſecond 
as before. ä 


PROB XI. To the Turmage of 4 Box, B Ci 
fs OR" 2 uy and Depth = aſe 


The Rule a thus; I 


1 66 is to the Breadth, ſo is ih Depth to a 4th 
| Number: Then, 
2. As1isto 1 4th Number, ſo the Length to its 


1 1 3 
3 Caſe, or Bail, bein 6 Feet broad, 4 Feet deep, 
* * . 10 Feet long; J demand its unnage? Anſwer 3.63 parts, 
Tori, 
Ass: 60 is to 6, ſo is 4 to 0.363 : And then, 

As 1 is to 0.363. ſo is 10 to Tuns 3.63 parts. 


1. By Gunter $ Sale with Compaſſes 


+ 2. The Extent from the Given Number 66 to the 
Breadth 6, reacheth from the Depth 4 to 0.363. Then, 
Wa The Extent from 1 to the Jail found Number. 0.36; 

ng laid from the Length 10, 2 to 3 · 63; that 


1 ” 2 un and 63 parts of 100, or 3 7355 


2. By the ſliding Gunter hn; j 


1. Set the Gi 3 66 againſt the Breadlib of the 


you 


1 Bal or Caſe 6, then . the Depth of it 4 on the iſt, 


* 2 5 * TYTY * W 2 * > 2 r ** "+ NET IS] * 
A N 5 n ob 1 rd © N *, * . 
WF 4 PT OP IE POET As WY 2 * 
i * A FN * 
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1 * r Ta a rs "OV 
Eo, at as W ö 
* W 2 
« r f : 7 9 
* 


oe | 7h Ae Co . Sars fra 205 
* you will find 0.363 on che lecod, a 4th Proportional 
Number. Then, 
2. Set 1 againſt the 8 


0.363, 


then againſt the hangeh 05. th — or 10 on the 
firſt, __ will find oa the DET 3.63, or 3155 the "1 
of I 
rf Tunnage of the Bale or Caſe Propoſed. b 
Note, That 66 FeQs the Content of a Caſe that will 4 
the 3 2 Engliſh Bats but the — of them de 7 
for the Go ntlings, the remain remaining 40 Feet is counted 1 3 


Tun, and then k the Rule is ; z 


1. By D with Compaſſes for be fore Example. 
As 40 ĩs to 6, ſo is A too 1 5 ___ 
As I is to'0.6, ſo is 10 to 6 Tuns the Content f | 
ll the Caſe, or Bale requir 1 8 
2. ay the ſliding res thus; A. 1 1 
its . Set (the given Number) 40 againſt, the Breadth 4 
of the Bale or Caſe 6; then unf the Depth of it 4, 
©, WM on the firft, you will wg 0.6 on the lccand, a 4th * 0 
ris. ¶ portional Number. "4 


2. Set 1 againſt N Eid Pro N | Number. 0.6; 1 b 1 v 
then againſt 5. Length of the ale or Caſe 10 on the 
firſt, you will findon 155 ſecond 6, the be Thur of the ⁵ 

Bale or Caſe n | | Wo 
non xin. The Diameter of a cube iven 3 6 t nd | 
the its ſolid == | 15 l of 
en, 8 1 
63 | The Rule. 
hat 


AS 1 is to the Diameter, Ty is 0.52 6 to, a 4th Num- 
ber; and ſo is that qth to a 5th; and fo is this 

5th to its ſolid Content requir d. 

he Examp le. 4 Globe whoſe Diameter « 8 locker; That? s 

lt, || the ſolid f Anſwer, beben 268. For! it is wraughr 

you thus; 3 BY | As 


5 N 4 a 2 a . 1 
2 ” SS wat” a ag WS fi ne” at at TE IN 
* R be FAIR CE rs ad TT ak * dare bs Y 
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5 * 288 Le * 1 
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2 HU De AR 
As 1 to8. to. is 0.5236 tœ 4.19 5 and fois 4X5 60 
35. 53 and 1 8 1s 33.5 to 268 3 Inches. f = 


Rx * IL : out? 


IV. N. of the Lin ef Ninh mrs, 
PROB.!. Thr Piercy of A diene of Ort. 
== FTE 2 ji 


des e thei 


fee.) 


an 
a 


9 ets eig! 


The Rate. is  thas 3 


Nhe Diameter c of the known Gun is to the Diame- 
| ter of the Gun whoſe-Weight is requird 5; ſo is 
the Weiphtof the known Gun to à th Number; and 


ſo is that 4th to a © gh bew 5 thi oF ING Weight 
5 3 | 


poſe 4 Bra 7 Sale, who N 55 Inches 
hen" gp weigh 1 fs 12 


900 peu will Braſs G un 
55 whoſe Diameter 1s Aber 8. 55 parts?. Aj, 849 
pounds. For it is, 
As 11.5 is to 8.75. fo $3 508 984 0 is 
. ; and ſo is 1110 to 840 Poun 8 
ah 1. That i: is, By Gunter's Scale with Gebel 
The Wa from the Diameter 11.5 to the Diameter 
8.75, being laid three times from the Weight 100, will 
2 to 840 Pounds, the W ata; the Gun requir d. 


1 2. By 4 Sliding Gunter, edges 5 
Set the Diameter 11. 5. againſt the 5 8 8.7 5 
then againſt the Weight 1900 0 n the firſt, is. 440 von 
 -_theſecond, and aga inſt 1440 & the firſt, is ttt0 on 
the ſecond: Atl aginſt 11 toon the firſt, is 845Pountls, 
de * requir d. | > nk 
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| PROB. H. Hiving the Paier and ii; Fe Fg e 
Ordnance, and Diameter of ancther rages ihe 


Metal; to find the Weight of th the loft, it bein 0 the Jane N 
ESE bo former. TYPES 


The Rule is thus; 
* Ind a r the Pic, 3 if it had been of 
lem. nadie: 
. Conſider the . 7908s "Iv of Metals ; which ate 


chen Wr to the hel Authors. £2.%: . ö 


* * 
. * 1 % » * + * — * 7 95 
- N 1 2 * 3 , * . 
r Tron a one. =, -. 
* * 7:0 £35 # ** 


9 the cghts of bor Pieces in al If 
1 8 war 1 5 n tg N 
| Tng to their Ent M the proportio und. 
| del of th = ctals ; 025 E 

rafſs Saber of Inches 11.5 tenths; weigh Ip” 
was w 44 ref 1 ' the ſame Sbaße weigh, whoſe 
Diameter is Inches 8.75 parte Anſiver, 745 Pound. 
he it isWrought thus i 
| ind by Prob. 1. that a Braſs Piecd}. be 
8.7 5 will weigh 8 Pounds, but becauſe: this Piece is 
Iran and the. E wa Pho uf Braſs to ion e = 
is as 9 to therefore ſdy, b | | 
, 2. As ꝗ is to 8, ſos 840 to 746 Pounds. = 


PRO B. II. By knowing the Allewance of Powder for e. 
Gun; to om Gow much off the ſame N is 2 fer 
55 uber . 
on | The Rule.) 
on A the Diaineter' of the Bore of the Gun whoſe | 
lowanes is knownj & bo 0 » the Diameter Ts 
M3 30 6&1 "7," Wanke | 


* 5 
"OP - oi ah 


as De Mariners Compaſs Reflified. 


lowance is requir'd ; fo is the Allowance given to a 


s 5th tothe Allowace requir 


4 — . 3 is, they ſhould have the ſame Pro- 
, and Thickneſs of Metal. 


a Pound of Powder ; What will a Demi-Cannon of Inches 
Por as i it is, 


13.82 ; and ſo is 18.82 to Pounds 25.58 parts, the 
: Wei t of Powder for the Demi-Cannon in.Proportion 
to the given Saker. But ſuppoſe the Weight of the 
Saker 1600; and the Weight o the Demi-Cannon 6000; 
What Allowance of Powder muſt it then have? 
I. By Prob. 1. find the Weight of the Demi-Cannon 
I» ee to the Saker's Weight: Which is thus; 
As 3.5 to g. 5, fois 1600 to 2960; and ſo is 2960 to 
3300; and ſo is 5500 to 10020 Pounds, the Weight of 
the Demi- Cannon req n 2.5 78 partes of Pow. 
deer for its Loading. But 
3 80 0 6000 3 lay, LI 
3 As 10020 is to C000, ſo is 25.5 58 to Pounds 15, 
me due Allowance of Powder for the Demi- Cannon of 
— 6.5 tenths Bore, and weighing 6000 Pounds ; at 
rate a Saker Inches 3.5 tenths Bore, . 1600 
8 doth require 4 Pounds of Powder. 


2 
44 
A 


9 N 
9 . 
+ L. 
N. 7 
on 


. . Buller, and the Diameter another of the fe ame Metal 
* to find the Meigbt of the latter, 8 8 
The Rule. 
'T H K "Weights of Bullets (of the ſame Metal) are in 


Triplicate Proportion of their®Diameters, a 
wrought by Directions i in Prob, 10, of the firſt Vice of 


5 
. A Varaee aw. 4 a - * 3 R * : 9 "ey 
7 5s : * a 1 ac D te: eee oo oe ta es #5. 4b 3K m ̃ dm EE ces: 1 * 
Oo ? . . _ C00 ⅛²'v TI ro i net ee thi on 5 . ] OI 
As, TY 9 * R oor Ts © - * 5 5 * F * "TY 
F o 
i 7 4 


0. Number; and To is that 4th to a 5th, and ſois 
But Note, Here it is underſtood, that both Guns are 


a * a Saler wy Inches = Teut hs Bore, require 
6.5 4 Bore require ? ? Anſwer, Ponds, 25.58 parts. 
As 3.5 is to 6.5, ſo is 4 to 7.44; and ſo is 7.44 to | 


enn its ha. .rngy is ſuppos d 


kr non. IV, Fu the Dianne „ 


6346S ©. 
4 6 ” '6 A 8 * pg wi, o 3; 5 K 
* r * ö q % 25 n ** 5 ja D 
* + Rs n 7» wy 5 r 4 COTE: * * 8 
r 2 a A 2 8 R 9 
* a * * 2 . 
* 6 * ? 
5 4 N . 1 ef + 
3 K « \ 


"The Arias r 


e If an Iron Bullet 4 Inches . = 
; Pounds ; wbar will an Iron Bullet of fx Inches Diameter 7 1 
e "Anſwer, Pounds 30.3 Tenths. For i it is thus; 
As 4 r0 6, ſo is 9 to 13.5 3 and. fo is 13.3 10 80. 2 

and fo is 20. 2 ro Pounds 30.3 enths. 7 . N 
PR 0 B. V. Two Bullets aqtial in Diameter, * wy di A 
1 — ond Weight of on _ 4 
the Weight of the er. 1 


AS S the Proportion & one Meral i is to the other, ſo i. 
the Weighr of the given Buller to lic Weight of ff 7 
the Bullet requir d. 1 
| Example. Suppoſe an Irom Bullet 6 Inches Diener) = 

weigh Pounds 30.3 Tentbs ; what will a Stone Buller of the 

ſame Diameter weigh? Anſwer, Pounds 11,36 parti. For 
it is wro ught thus ; 


By Prob. 2. Of Gunn Br Proportion of Bow and + 
Stone, is as 8 to 33 there refore lay, | 
As dito 3, ſo is 30,3 to Ponnds 1 1.36 parts; | 


PROB. VL Heving the D jgnerer nd Whig gbt of « e 


of one kind of Met Diameter of another Bullet. 
f anosber Metal given, to find the Weight of the latter,” 
t The Rule. „ ; F 
oi. FAN the Weighs of ir (by Prob, 4.) as it it wete of 9 
the ſam 
2. Then and ins 1 U eight according to the proportion 
ne. of che Metals, by che laſt Problem, and ir's done. 
al 


Example. If an Iron Bullet 4 Inches Diameter weigh 9 
Pounds; what is the Weight of « Leaden Bullet 6 Inches 
Diameter ? Anſwer, Pounds 45:45 parts. For it is thus. 
in | wrought ; . 


Fel , to 6, fo is to 13. fois 13.3 xo 20:2 ? 
* * 4 22.2 S $63 ILL 


8 9 


1 
. F * * * 

* R 1 * * 9 8 \ 3 b * , 8 

"x ENS EOF” > =. —_ N * * N 
Gas * 
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4 The "MEE C Compaſe 1 Refi. Ty 
3 "oe 0 is 20 to Pounds 20.3 Tenths, if it had abe A 
Iron; but being it's _ fay, '\ q 8 IX 
A2. As 2 is to 3, ſo' is 20.3 co un x 5 81 
dae Weight being Lead. a 454 4 parts, 
= _ 
Y * Th be Uſe of Gunter's Scale is | Navigon; and fp Car 
1 In Plain Sailing. Q- I 
"CAS E l. 4 far 
90 and Diſt anct ſail'd given; to fond the Difference of | (© 
 _.- - Latitude and Departure from the Meridian. Ni 


® ,_! Todo this, the Proportions are tbeſe; _ 1 
A Radius is to the Diſtance, ſo is the Sine of the I ch 
Courſe to the Departure from the Meridian. 3 
. As Radius is to the Diſtance ſaib'd, Io is the Sine i 
Complement of rhe Courſe to the Difference of Latitude. 
G The Radius, * to the e 1 the 
- Proportion, e be any 0 e Ko 


» Sine 3 
Tangent n 
Sines. 


IS 


Lets. . ine. _ . ) 
IX. e. 3 Sine Complement 
| ae Tangent. 
„ Habe ge Tangent Complement, Ate 41 | 
8 Courſe. . 10. 
WW RO Ts. 
© Diff. Lat. | © 8 of Latitude. Pea won Ol, 
"I "Dot from. "the em. 4 
Example If 4 $b; fail $. M. HS. 164 Mes from + 
Laticade 1 4. 45 215 rth; Pp demand MILE 1 


is in, and ber Departure from tþ 


% 34 

„ 
. 3 
. 

. 4 9 

"SE $4. 
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3 Me * "'The Meiners 0 N Rea 2 


E By. Gimter with Compaſſes. 


(on the Line Sine TE ro 86 M. (on the Line a. : 
| Numbers ar is th 1 Biene of Lal 2 


Difference of of Lhtirade $6 M. or — 1 26 3 ; i 


N 


211 


7 Poi ch | 
a I en za 3 Points te Bf Lat. ex] 


3 


The Extent from 8 Points (on the Line of Sine Rane) i 
to 104 M. (on the Line of Numbers) will reach (che 2: 
fame way) from 3 Points (on the Line of Sine Rumbs) to 
58 M. (on the Line of Nambers) which is the Deparrare * 
from the. Meridian, And the Compaſſes kept at the 
ſame Diſtance will reach (the ſame my from 3 Points 


tude. 
Note, The Courſe is 3 Points, becanſe S. W. by S. is 
3 Points from the Meridian or South, and 5 Points f is 
che Complement of the Coutſe, becauſe S. W. by S. is 
5 Points from rhe Parallel or 2 Underſtand, the n 
in any other Courſe, © 


2. 87 — 


Bring g"Poins (on the lower ourfide piece) e 
104. M. 515 the Line ef Numbers on the middle isse; 33 
then againſt 3 Points (on the firſt) is 38 M. (on the ſe- 
cond) the Departure from the Meridian ; and N 
bee the fich) is 36 M. (ORR wy 2 

erence of a * | | 


| 2 . = p m. 
Cas geg epanrted from === n 4% Nele 


e gives Latitude requir d — 59 Ne 
{ CASE II. J 

el, "= Diffmencs of Latitude given; to find 4 br 

7 ſtance ſail d, and Departure from the Meridian: 8 

80 Jo do chi, the Proportions are theſe 3 8 


* * * 2 2 
* 


4 212 Tze Mert ers RAG . 
"Examp. 8 wppeſe « Ship ſails N. N. E. from 150 
| of 2 d. . oh, and then, by ( 
ende 1 d. 22 m. North; bar 4s ber Diſtance ſaid, and 
ee | - 4 n 2 


Latitude by Obſervation 1 232 North 
E Ade gives the Difference of Latitude 3 37 


Minutes by nel by 60, is 217 Minutes: Then, 
3 is w3 0 is e on 


| Cass III. * are from the So 
te find the Diſtance and Bene, of Latitude. 


This 5 15 8 by theſe ANN 3 


"Ws 5 4 Ship Saal, 8. E. by E. from. I d. 10m. 
| n Lac, till ber Deparenre be 92 Minutes; What 


| AiS-5Poinsi rogue 6513 Fran. „Jeet 


* 


gas IV. Diſtance and Differince of Latitude | bees; ; to 
el. Conſe and Deparewe from the Meridian. 


' The Proportions are theſs 5 © n 


ſervation, 5s FR 


Latitude departed from ——2 13 South | 


The Difference of Latirade 3 ds 37 m. reduc'd into 


. Scher ſoi is Shades Þ the Dita, | 


is ber Duſt ance Silt, and LatiMide ſhe is in? © 


S the Diſtance Sail'd is to ang: | 


* ” 
3 "3 6 

» wo „ 5 , 
wm = ao on 


ann 
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* C * 


to 98 Leagues (in the Line of Numbers) will reach from 3 
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Latitude departed from — to North. 
Latitude by obſervatien ——————46 40 North, 


Line of Sings, on the outſide Piece) is 68 Leag, (in che 
b Ene - of Numbers, on the middle Piece,) which 1s the 
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Example. Admit 4 $b | ail 
Example it 4 Ship ſa eſt war agues 
3 p o _— 
1 2 s 
4 Lo 
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dt” Eo 
88 
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from the Lizard, in Latitude 50 d. 10 m. North; and 

then by Obſervation, is in 46 d. 40 m. North Latitude; 

What is ber Courſe and Departure Te the Meridian? © 
f 5 m. a 


A 


The Difference of Latitude 3 30 or 70 Leag. 
1. As 98 Leagues is to S. god. ſo is 70 Leagues to 45d. 
30 m. whoſe Complement 44d. 30m. is the Courſe from 
the South Weſtward ; that is, S. W. neareſt : Then. 4 
2. As S. god. is to 98 Leagues, ſo is S. 44d. 3om. to 
69 Leagues, the Departure from the Meridian. 


I. By Gunter with Compaſſes, - = 
1. The Extent from 98 Leag. (in the Lins of Numbers) 
to 90 Degrees (in the Line of Sines} will reach the ſame 
way from 70 Leag. (in the Line of Numbers) to 45 deg. 
30 min. (in the Line of Sines) which being ſubcrracted 
from 9o deg. leaves 44 deg. 30 min. for the Conrle., 

2. The Extent from 90 Degrees (in the Line of Sine) 


44 Degrees 30 Min. (in che Line of Sines) to 68 any 1 
(in the Line of Nwnbers ) which is the Deparrure om 
the Meridian. . i 


1 ” 
* 


2, By Sliding Gunter. . : 
1. Bring 98 Leagues (in the Line of Numbers and on 
rhe middle Piece) againſt 90 deg, (in the Line of Sines, Þ 
on the outſide Piece 3) then right againſt 7o Leag, on tbe» i 
firſt is 45 d. 30m. on the ſecond, which is the Comple» 
ment ot the Courſe, _ 2 + A 
3 And as it now ſtands againſt 44 d. 30 m. (in the 
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0 ASE v. 3 * bade given; Fo find the 
Counſe and Di ference of n. 


The Operations are as follow. 
3. AS the Diſtance Sail'd is to Radius, fo is the De- 


parture to the Sine of the Coutſe. 

2. As Radius is to rhe Diftance Sail'd, fo is the Sine 
Complement of the Courſe to the Difference of Latitude. 
Examp. 4 Ship runneth 354 Minu tes North Eaſt ward 
om 1 d. 19 m. South Latitude, until ber Departure be 
150 Minutes: What is ber Conn f and Latitude ſhe is in? 
I. As 354 min. is to S. 90 deg. ſo is 150 min, to Sine 
235 deg. the Courſe Noxh Eaftward, or N. N. E. 4 E. 

28. ASS, 90 deg. is . minutes, ſo is S. 65 de- 
2 Nes to 323 minutes, che Defference of he | 

2 m. 


Latitude departed Pen, is = „ 1 19 South, 
-» The Difference of Latit. 323min. or 23 


Subuac, gives Lacir, the Ship is in 3 04 North, 


1 CASE VI. Difference of Latitude and Departure given; , 
43 fo find the Courſe and Diſt ance, 


** 
24 
Sa. + 


To do this, theſe are the Proportions, 


ZR S the Difference of Latitude is to the Departure 
from the Meridian, ſo is Radius to the Tangenr 

of the Courſe. | 

2. As the Sine of the Courſe is to the Departure 

from the Meridian, ſo is Radius to the Diſtance Sail'd. 


Examp. Sailing between the North and the Weſt, from 
1d. 59 m. South Latitude, and then arriveth at another 7 
Port which is in 3 d. 8 m. North Latitude, and 1s 'alſo 
4 109 Minutes to the Weſtward of the firſt Ports „ I':gemand 
WO Courſe and Diſtance from the fir ft Port to oo 1 45 
1 tude 
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Alitudde of the firſt Port —— 1 59 South, 
| Tadrude of ihe ſecond fort ——3 8 North. 
Added, gives Diff, Latitude . 5 7 or 307 m. 
1. As 307 min. is to 209 min. ſo is Tang. 45 d. to 
Tang. 34 d. 15 m. The Courſe North Weſtward, or 
N. W. by N. neareſt. | 5. 

2. As S. 34 degrees 15 minutes is to 209 minutes, ſo 
is S. 90 degrees to 370 minutes the Diftance between 


1 
5 


I. By Gunter with Compaſſes. 2 
1. The Extent from 307 min. to 209 min. (in the 
Line of Numbers) will reach from 45 deg. (in the Line 
of Tangents, that now being the Radius) to 34 deg. 
13 min. (in the ſame Line of Tangents) which is the 
Courſe from rhe Meridian. : — 


Vote, If the 0 be greateſt, the Cr. is — g than =_ 
45 deg. from the Meridian. ; 3 
2+ The Second Cannon for the diſtance is wWrought, 
as in Caſe the 3d. 18 | 1 
| 2. By Sliding Gunter. i | 
1. In this Caſe, fo pur in the middle piece, that a 
2 may ſlide by and next a Tangent Line, 
allo Numbers againſt Numbers: Then bring 307 min. - 
(in the Line of Numbers on the middle piece) againſt 
209 min. (in the Line of Numbers on the outſide piece; 
then againſt 45 deg. (in the Line of Tangents on the 
middle piece) is 34 deg. 15 min. (in the Tangents on 
the outſide piece) which is the Courſe requir CC. 
2. For the Diſtance, the manner of working is the 
fame as hath been ſhew'd in Caſe 1ſt, 2d, 3d. 
. To reſolve a Traverſe by Gunter. 
EI on. Example 1. En 
4A Ship in Latitude 40 Degrees North, and Longitudes 
OT. * - 4) 4 Degrees i 
/ of 


y ts 


=_ 
Iz 


Vo” 

, 
3 
$ 


_ 


| 1 Place of Departure, and what Latitude and Longitude 


3 ther North or South, into one Sum; and in like manner, 


tt 

. ; 

| > T 

3 bers 
= 21 

4 4 


] . 


I rence of Latitude; and the Difference of the Eaſting 
„ and . far the Departure from che Ai 


3: Having now the Difference of Latitude, and the 


Degree: 4g or weſt ; for fall 27 8. 1 by S. 68 
n S. J. by W. $5 Minutes, anditben NV. N N. 
95 Minutes; 8 demand the Courſe - and Diſt ance from the 


(be is now in ? 


To do this, ficſt find the Difference of Fs S and 


Deparwre from rhe Meridian. for each ſeyeral Courſe, 
as directed in Caſe firſt of Plain Sailing. 


2. Collect rhe ſeveral Differences of . whe- 


the 


the ſeveral Deparrures, either Raſt or Weſt; x 
Difference of the Northing and Soothing fo 4 8 


Deparrure known, the Courſe and Diſtance may be 


| | 8 py. the 6th Caſe of Plain Sailing. 


* 2 T he Didference of Lenne may * found by 


* 
* 


| ; | this Properrion 3 I 


4 As the Sine . of Fe middle Linde! 1320 
Wer ell from the Meridian, ſo is Radius to the 
iſcrence of Lad See the Work following. 


— 


pu. M. 


J 3 3 Courle, AsS, 8 Pojmsro 47847 to 28 Eating. 


5 to 57 Soutbing. 


2 Conrle, As 8. 8 Poines co 4 to 46 Meſting. 


3 to 30.6 Southing. 


me Courfe « O ; Poims ro 15 10 \ he's ro 69.5 Weſting. a 


to e 
: -ourles, 


iffe- 


"TP 0 
— . ͤ ͤ-ymꝛñ.ʒö́[A—UÜ—— 


m. 8 8 Am. : 1 
2. As 38.8 is to 77.5, ſo is T. 45 co I. 32.50. 
Coorſe from the South towards the Weſt; chat is S. W. 
4 V. almoſt. And again, . | 355 
As S. 52 d. 50 m. is to 97-5 ſois S. 90 d. ro 97, m. 
the Diſtance from the firft Place of Departure. --Y 
Latitude departed from ———-4 oo Nonh- 
The Difference of Latitude 58,3 or © 59 Southerly 
Subtract, gives the Lat. the Ship is in 39 o Norten. 
Therefore the middle Latitude is 39 30 
Subtracted from - go O 2 
Makes Cowp- of middle Latitude 3 30 4 ) 
4. 48 S. 50 d. 30 m. is to 77.5, fo is S. 90 d. to 10⁰ FI: J 
the difference of Longirude. d. m. * BY 2 ll 


2 7 "I 
- = 
ns - 


- 
1 
\# 


+ 1 
3 
— — 
5 bY » 
4 
* 


* 
8 
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The Longirude departed from is — 5 24 
The difference of Longir, 100 m. or 1 40 Wefting, 
Added, gives the Long. the Ship is in 7 14 Weſt, 


Examp. 2. A Sbip in Latitude 41 d. 30 m. North, 
and Longitude 10 d. 20 m. Raſt, ſails theſe ſeveral 
Courſes. and Diſtances, viz. S. E. by S. 52 Minutes, then 
S. S. W. 63 min. E. by N. 47 m. N. by E. 1 E. 35 1. 
N N . A 47m, V. N. W, 73m, I demand oy ; 
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Courſe and Diſtance from the. firſt Place of Departure, lſa 
the Latitude and Longitude ſheis ind 


i. For the doing of which, obſerve the Work fol. i f 
| lowing; 59 ro 
4 I ! | | wie © E 
3 3 I 1 — 0 — 3 28.8 E Di 
1 | 5 43+2 8 Stb 
| 21 63 „ 24.2 U 
4 * wy e | | 6 8. 158.5 8 
„, | ——[7 | E 
3 4 NT. 47 7 7 ( 2 N 
a) — > ſois8.4 74 >rog 5, 42% x Ml fro 
2% | EP N 35 + : 4 | es 
**. — 1 — — | 3 20 | 
* 12 177 | 5 | 42.5 N 
OT, Wo Te C9 1 An 
2. Then collect the ſeveral Nortbings, Southings, Su 
Eaſtings and Weſtings into one, as here you ſee in the Le 
Table following; whereby you will have the difference 
of Latitude and Departure from the Meridian. 4 
| | | Dif. Lat. ] Departure. thi 
Courſes. Diſt. North. South. Eaſt. | Weſt. 
I. S. E. by S. 52 | 43.2 28.8 8 | Th 
. | 6; 58.) 124-2 Th 
3. E. by N. 47 | 9.2 46.2 | Sal 
4. N. by E. E. 35 33.6 10 2 p 
5. N. N. W. 4 W.] 47 42.5 g 
6. W. N. W. 73 28. | 68. 
c | IT3.3 [101.7 85.2 112.2 
7 1 1 The 
Diff. Lat. 11.6! Departure 27.0 | 


3- Now having the Dif. Lar. and the Departure E 


known, the Courſe and Diſtance is thus found; Liz 
fy. , | m, J up} 


< 
"TM MUFC AT * n 
Ye ® — So and» 3 3 7 
. N 
5 mg * * 


« *. — £ 
* N 1 * * 
Ah ** * 173%" 8 N 
2 N a . * . 


. 1 


1 m. 5 m. REY ON: d. "a m, "2 P N ; 

As 11.6 is to 27, ſo is T. 45 to T. 66. 40: The Courſe 
from the North Weſtward, or, W. N. W. neareſt. by 

Here obſerve the Courſe is more than 45 degrees from 
the Meridian, becauſe rhe Departure is more than the 
Difference of Latitude; according to the Note in the 
6th Caſe of Plain Sailing: Then for rhe Diſtance, ſay, 


d. d. m. | 


. 


18 ray m, 
8 S. 6 133 


from the firſt Place of Departure. 


. d. my! 
Latitude departed from 
The Diff. Lat. 11.6 m. or, 


12 North, 


2 Z QFZ tze nen. 


And the middle Latitude i —— 41 36 
385 Subtracted from — go oo 


be Leaves Compl. of middle Latitude 48 24 | 
< Then ro find the Difference of Longitude ; ay,” 


As S. 48 d. 24 m. is to 27 m. ſo is S. 90 d. to 36 mo 


the difference of Longitude. 
| d. m. 


The Longitude departed from, is —— 10 20 Beſt | 


The Difference of Longit. 36 m. or, —— 3 6 Weſt. 
Subrract, gives the Longit. rhe Ship is ino 44 Eaſt. 


Secondly in Mercator's Sailing. = 


„ 
The Latitude and Longitude of two Places given; to find 
their Courſe and Diſtance. 


are Example. I demand the Courſe and -Diſt:nce from the 
Lizard te Barbadoes, their Laticudes and Loi vitudes being 
m. /uppos'd to be as follows : e 


4 wy 
* . 

3 ws 
1 e 


lo is S. 90 1029.5: The Diſtance | 
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Added, gives the Latit. the Ship is in — 41 42 North, 
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= „ & m. FRE aw... 

| Lizad > J 30. 10 * 5. 24 W. 
Barbadoes Lat. 4 13. 10 North Long. 2 $7: 24 W, 

The diff. Latitude 37. South. diff. Long. 52. W. 


Minutes 2220 Minutes 3120 


To Anſwer this Queſtion, the Proportions are theſe; 

1. As the Merid ional Difference of Latitude is to the 
difference of Longitude, ſo is Radius to the Tangent of 
2. As the Sine Complement of the Courſe is to the 
Difference of Latitude, ſo is Radius to the Diſtance of 

the two Places. | 
The Meridional Difference of Latitude is thus found; 
Extend the Compaſſes in the Meridian Line from one 
T atirude to the other; chat Extent meaſured in the E- 
=; guinofial Line (the Line next joining to the Meridian 
Line) gives the Meridional Difference of Latitude. 
| Thus the Extent from Lat. 50 d. 10 m. to Lat. 13 d. 
10 m. in the firſt, being meaſured on the latter, is 45 d. 
br 2700 m. the Medridional Difference of Latitude: 
. * = d. WO 7 

„As 270m. is to 3120m.  - 
i Or, A2 43 d. is to 92 d. Tro is T. 45 to T. 49. The 
Courſe from the South weſtward, or S. W. 4 deg. weſt- 
erly. And again. ; 

As S. 41 is t0-2220 m. ſo is 8. 90d. to 3390 m. 


Or, As S. 41 d. is to 37 d. ſo is S. 90 d. to 56 d. 30 m. 
ſo that the diſtance is 36 d. 30 m. or 3390 minutes. 


CASE HI. 


dub Latituder and Courſes given ; to find the Diftance and 
Diffirence of Longitude. | 


The Projertions are theſe 


1, A $ the Sine Complement of the Courſe is to the 
| A difference of Lazirade, Oe. av before in __ 
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Caſe of Plain-Sailing, ro find the Diſtance and the De- 
ture from the Meridian. '” = 


; 2. As the Sine Complement of the middle Larirude 


Nr the Departure, ſo is Radius to the Difference of | 
ongitude. TE 
"Or thus; As the Sine Complement of the Courſe is 
to the Meridional Difference of Latitude, ſo is the Sine 
of the Courſe to the Difference of Longitude. 
Example. Admit from the Lizard in 30 d. 10 m. North 
Latitude, and Longitude 5 d. 24 m. Weſt, we made (when 
Les. way Variation allom d for) our Courſe to be South 35 l. 
IVefterly, and then by Obſervation is in Latitude 45d. 1 I 1 
North; I demand her Diſtance run, and what Longitude | 


ſhe is in? 


Latitade Departed from—"=====56 d 16 m. Noahs 
Latitude by Obſervation ———4 11 — 
Subtract, is the diff. . 59 Southetly} 

| . * 06 


C 
| Subtract from — — go S 5 
he Leaves Cem. of che middle Lat.—42 a 20. 4 


bs 265. $4.6. W506 S000 isS.4 9 ) 20) 242 der. 

m. As S. 42 4. $6 m. is to 242 m. ſo is S. 96d. to 358 m 

che difference of Longir: Or thus; The Eatent from 

30 d. 10 m. to 45 d. 11 m. in the Meredian Line, mea- 

* ſured in the equal Parts, is 7 d. 20 m. or 440 m. for the- 

Meridional Difference of Latirnde : Tb en. 

op 51d. is to 440 m. ſo is S. 39 d. to 358 m. Or 

aus; 10 8 . „ 

| As a9 . is to 242 m. ſo is 440 m. to 2358 m. as be. 

tore, which is the Difference of Longitude, RY 
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The PA THINK, 1 = OE an 4 * Weſt: 8 


The Difference of Longit. 338 m. or, ——' 5 I Weſt, 


Added, gives the: Longir, che Ship is in 11 22 Weſt 5 
CA SE III. PER E in 

Both Latitides, "and Diftence iven; to find the Cj Wy 
4, and Diff ifference 5 a gu 


22 1 — * abi, the Proportions avon; 
1. A the Diſtance is ro Radius, fo is the Difference 
of Latitude to the Sine Complement of the 
ne as ih the 4th Caſe of Plain-Sailing, by which 
alſo you may find the Departure or Meridional Diſtance 
2. A. the Sine Complement of the middle Latitude is 
to che Departure, ſo is Radius to the Difference of Lon« 
e „„ 

As dhe 8 of Latitude is to abs Departure, ſo 
is the Meridional Difference of Latitude to the Difference 
of Longitude, 

Example. I Ship 3 in Latitude os d. South, * Longi- 


tude 1 d. 15 m. Weſt, ſails.1oo Leagues North Eaſt ward, 
and then by Obſervation. i: rs 42 d. South 3 I de- 
mand ber Courſe, Departure, and Longitude foes is in? To 
Latitude departed om, is 46 d. South. Ia. 
Latitude by Obſeryaion, i i842 d. South. / 
Subtract, gives che diff. lat. A d. or 80 Leagues: E = 


The middle Latitude, is — 44 d. whoſe Comp. is 46 d. is 

1. As 100 Leagues is to S. 90 d. ſo is 80 Leag. ro S: 33 
32 deg. 15 m. the Complement of the Courſe; 510 that by 
the Courſe is 36 deg. 45 min. North Eaftward, or N. E. Fee 


by N. 4 E. And then again, ä 
As S. 4 ioo Leag. ſoisS. 26 d. 45 m. to 60 2 
Leag. che Departure from the Meridian. or 


2. As S. 46 d. is to 60 Leag. ſo is S. os. wh leag: 
the Giference of Longnae: Orcs, The Extent from | 4. 4 


4665 
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1 5 


98 | 223 55 
46 d. to 42 d. on the Meridian Line, makes 5 d. 30 m- 


or 100 Leag. (on the equal Parts). which i is tbe Merion | 
Difference of Latitude: And then it is, 


As 80 Leag-is0 Eo L. ſo is too L. to 83 L. 

Or, as 4d. is to 3d. ſof is 5d. 30m. to 4d. . Na long. | 
Longirude a ed from; is 1d. 15 m. Weſt. 
The Diff. of Longitude 83 Leag. or — 4d. 9 m. EA. 


Subtract, gives Longitude Ship is in 2 d. 54 m. Eaſt · 
CASE IV. 


Both "Latirudes' and Departure given; t find he Conſe; 
Diſt ance, and Difference of Longirude: 


1 H 45 Courſe and Diſtance is found dye 6rh.Caſs 
of Plain-Sailing. 


The Difference of Longirade is found, as in rhe laft \W 
Caſe or any other Caſe in Merceror. _ 3 
Example, 4 Ship in Latitude 33 d. Nirth; nd ad | 
gitud 178 d. Weſt, ſbe ſails South Weſtward wnes! ſhe be i 
departed from the Meridian 38 Leagues, and then ſhe irin 
Latitude 28 d. 36 m. North; I e os CON 0 | 
ſtance, and: what Longitude ſbe is in d 


d. m. 
Latitude departed from — 2 n i . 
Latitude ſae is in — — 28 36 N W 


The difference of Latit. is — 4 24 or, 88 Leagues} 
The middle Latitude, is ——-30-' 48 the Com. 


1 


OT 


12 

d. 1. As 88 Leagues i is to 38 Bente th ſo is T. 45 d. * T. 
= 33 5 20 m. which is the C auth Weſterh, or 8. W. 

r 

7 

. 2.AsS. 32 d. 20 m. is to 58 Lesg bo is S. e d. to. 
105 Leag. the diſtance ſail dq. 1 
60 3. The Meridional 9 . Latirade, i is 5 . 10 m. 

I or 103 Leagues. 


ag. 8. 127 8. 
ou. * 484 Leg Favs 51 lets i 11 Fo 
6 Leagues, the 3 of Longirude; 


3 E, ICE] aerger — 

| Ade d . 1. —5—i 181 T 
Which ſubtract from — 3 2 
| Ned, is Long. Denn 29 


cas » i 


Ore Loi, Comſe and Diſtance given ; 3 es, 
ende and Difference of Longitude 


Tu Difference of Latitude, and 
the Meridian, is found b the firſt of Plain 
tiling ; and conſequently the Ltitude. 

he Difference of vs oy r ology) 
inche 24 or 30 Toſs of . 


„ Example. If «'$ fal S. k. by 8. — how's 
2 Pore in le If «Ship 30 m. North, and Studs 2 d. 


13 m. Weſt ; ance ries and Longitude is ſhe now int 
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3. Lon ls de ed from, — 15 We 
The Di Long. os 5. Leag. or 5 20 Eaſtig, 
Subtract, mu the Longit. ſhe is in— 3 5 Eaſt, 


CASE VI, 
—_ a Parallel; 1 ur the Differente of Ei. 


„„ 


„ J do thi, the Proportion is thus; 

AS the! Sine Complement of the Parallel or „ Lathadi 
is to the Diſtance ſail d 3 or Met) ſo is n | 
. to the Difference of Longitude. 


Example. I a Ship ſails Weſt 390 Minutes, in the 1 4 
titude o 2 Tom. and departs from the Longitude of 2d. _ 
4.5 m. Eaſt; I demand what Longitude the Ship en now in? 
1. As S. 39d. 50m. is to 390m · ſo is 8. 90 d. to 
610 m. the Difference of Longirude., TERED Wi 
d. m. 1 

Longitude departed B 02 45 Eaſt. 

if. Long. 610m. or——10., 10 Mg. 


Sabrac, gives Long. ſte is i ino 25 "Weſt. 


CASE VII. 2, 


A The Difference of Longitude given of tub Places in bly | 
| or Latitude ; 3 to find tbeir Diſtance in that ara | 


. . The Proportion # thus. 
l. A 8 Radius i is to the Difference of Longitude, * is 


. the Sine 2 of the 2 e to the Di- 
Nance i in pak Parallel, 3-$ 


2 


$ Example N Suppoſe Cap e Vincent in PO weed. 
| Cape, Henry # Virginia, Nath i in the Latitude 77 . 8. 
North; their Longitude hpos d to be 1 

Cat 
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a CapeSt. Vincent. 8 deg. wow Wet. 

* Fenry——$ Lange Mir deg. ES 
_ What is ther D their Parallel: 
THE WM. "Gs m. 


| Latitude 8, 39N. -_ | 
8 * Longiuderin, 5 8 25 With 


Take from 99 74 2 Wii, 
Comp. Latit. 53 The * Longitude i is 65 35 Met. 
. 855 A W m. 

As 5.90 is to 33, 65-35 52.30 
. A. Fe 03 F the 


SY YE 8 
10 Dittance required. 


Example 2. oſe Two Ships 1 1 the Fare and 
100 2 aſs fan and each als North till both come 
into Latitude 60 d. How far are they now aſunder? 

' Anſwer 50 Leagues. For it is, 


8.9 dep. is to 8. EA {vis 100 Leagues to 55 
rr. 


* F 5 


I 2 e 


0 ford bow Minutes or Miles make a Lox- 
* ESL in any Parallel of 1222 . of 


The Rale. _ 


A® Radiusis to . Complement of the Latitude, ſo 


= is. 60 Minutes (a Degree in the Equinoctial) to the 
= utes making a Degree of Longitude requir d. | ? 


Exam 725 Latitude of 50 d. I demand bow many 
Minutes ( of Eaſting or We D Longi- 

inde? Anſwer, 38% Fakes = Teck ts 2 28 5 ng 1 

. d. m. m. cet 

As 8.90 is to 8. 40, ſo is 60 to 38.5 or 3 8 and a half tic 

ee Longitude in Latitude 50d. co 


> Thi 
—_ 1 * © 

* * * 5 
8 4 


N 9 , 17 9 * " F ta If, a me 4 28 a 
ö r e R e 0 . =Y 
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This may be done by the Plain St thus; ; 


Take the given Latitude from the Chords, and mea 
ſire it on the Line M. L. (which is Miles of Longitude) 
ſhewerth' your deſire: 80 here take 55 deg. from the 
Chords, and meafure on the Scale M. L. it mewerk 38 
and a half min. as befoae. 


VI Be lie Gumter's Satte bs Ates 


PRO B. I. The Sun's Place in the Eeli iptick, en- 


S Reb Nr 1 


23 2 
* 
\ 
oy 
* + £ 
P 4 


+ perform this, theſes are the 2 . Ka 3 


48 Radius is to the Sine Com . | 
* greateſt Declination, ſo is the Tangent of his 
e (from the neareſt EquirioQial Pint) to the 
— of his Right Aſcenſion (from the ſaid Point.) 
The Names and Characters of the 12 Signs, Ba bag 
IT Aries, 2 Libra, | * 
_— Taurus, m Scor pic, : 
II Gemini, I® | Sagtttaris, 
Cancer, Vf Capricornus, © 
ee, . 13 
Virgo, N Piſces. | 
Note 1. The Sun 8 Fraps Declination'is is 2s „Degel | 
30 Minutes, 


2. The be innin of 7 and ce are . Tw Equi- 
noQial Famer 5 Pre 


3 This Proportion above, finds FE Sun's Right Ac. 
enſion only when he is in the firſt Quarter of the Ecli 

4 chi is, V, S, or I: But when he is in the A | 

cond Quarter, S, N, or M, ſubtra®t it from 180 deg. 

and when i in 8 m, or 7 5 2 it to 180 85 And 
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n thelaſt Quarter, M, =, or N, ſubtract (what's found 


by this Operation) from 360 deg. ſo will you have the 


- Sun's Right Aſcenfion from Y (for any Place of the 


Ecliptick defired. i goo oil | 
2. As Radius is to the Sine of the Sun's Longitude 


from the neareſt Equinoctial Point, ſo is the Sine of his 


greateſt Declination to the Sine of his preſent Declina- 
tion. ab TY Bi 
Note, The Sun being in Y, 8, I, S, Q, or np, 


his Declination is North, but in , M, 72, V, & or 


, it's South, 


- Example. When the Sun's place in the Ec lipeick i 8 


© ,[24.d. 5 m. 1 her bis Right Aſcenſion and Declmation 


The Sun being in 8 24 Degrees 15 Minutes, his Lon- 
2 from the neareſt Equinoctial Point (being now 
the beginning of 2 is 54 Degrees 15 Minutes. And 
the Complement of his greateſt Declination always is 
66 Degrees 30 Minutes. Then it follows; 

1. As 8. 90 Degrees is to 8. 66 Degrees 30 Minutes, 


ſo is T. 54 Degrees 15 Minutes, to T. 51 . 50 Min. 


| he Sun's Right Aſcenſion (from the beginning of v) 


wh 


Bs 2 ad 
1. Let the middle 


requir d. 


1. By Gunter, with Compaſſes... 
The Extent from 90 Degrees to 66 Degrees 30 Mi- 


nutes in the Line of Sines, will reach in the Line of Tan- 


gents, from 54 Degrees 15 Minutes, to 51 Deg. 50 Min. 
the Right Aen. l 


- 


a Sliding Gunter, 


ſide againſt Sines, and Tangents againſt Tangents. 

2. Then bring 90 deg. in Sines (on the out · ſide Piece) 
againſt 66 deg. 30 min. in Sines (on the middle Piece) 
ten agzinſt 45 deg. 15 min. in Tangents (on the ſe- 
cond Piece) is 51 deg. 50 min. in Tangents (on the 
dutſide Piece) the Right Aſcenſion as above. 


Piece be ſo put in, that Sines may 


* 


7 
28 
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© "This Proportion being to be wrought on Sines and 
Tangents jointly, I thought it neceſſary to expreſs the 
manner of its Operation on bòth ſorts of Gunters, that 
the Learner might ſee how it * with the Genera! 
Rule given at the beginning of this Diſcourſe of the 
Gunter; but ſhall wave it in the reſt, and only write 
the Proportions in Words and in Figures, according to 
the particular Example; as here follows for the Sun's 
Declination in the foregoing Example. 1 

2. As S. 90 deg. is to S. 54 deg. 15 min. ſo is 8. 23 
deg. 30 min. to 8. 18 deg. 52 min. the Sun's Declina- 
tion North. . „ 


- | PROM LE - 1 

| The Latitude of a Place, and the Sun's Declination given; 
to ſud bis Amplitude, and the Aſcenſional Difference; ana 
couſequently his Rifing or Setting, and the Length of the 
Day or Nght. „ : 


To perform this Problem, the Proportions are tbeſe; : 
2 AS the Sine Complement of the Latitude, is to Ru- 
dius, ſo is the Sine of the Sun's Declination to 
the Sine - his Am ang | 
Note, 'The Amplitude and Declination are al | 
b. one kind, that 8 North or both South. TM 5 
„ ; 5 As 2 * —— Tan ent of the Latitude, is 
e Tangent of the Sun's Declination to the Sine of his 
5 Rkenſton Difference. F FO 85 
Nore 1. The Aſcenſional Difference (being reduced 
into Time, by allowing 15 deg. for one hour, and then) 
ay added to, and ſubtracted from 6 hours, the one is Sun- 
riſing, the other is Setting. 
e) 2. If Latitude and Declination are both North Ry 
e) both Huth, the Sun riſeth befqre, and ſets after 6 of the 


ſe- | Clock z but if one be North, and the other South, the | 
he | contrary. 4 4 "1546 N . 4 


* 
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te Ws «4 > & 1 5 * 1 
ry * 1 
, 4 q « * 
. 1 2 & x "3 . by 
, * * fr 4 ws 1 $4235 e 1 * 0 
8 * . 1 * 8 3 n £m * 
RTE a hs 2 8 tl 3 r RR 2 
5 n N dis SR” 1 n 8 


* Ds ; 

«> - 2 
4 0 ,. 

» 4 

a, to 


25 1 Mariners Om Refifed 


lecke and Setting be doubled { 5 
2 che Night, — pu berg 
Day. 


e is, 


Example. 


Lend. 51 deg. 32 min. North, and the Sun's Declination | 


23 deg. 30min, Nertb ; I demand bis Amplitude and Aſcen- 


—.— ? Alſo bis *. Setting, Length of the 
aua Negbr. 


3 ED. * S 4 d. m. 
Auſw. His Amplitude 39 my Aſcenſ. Dig 33 10 


Sun-ſetting hour 8 13, lengthof Day 16 26 
__ Sun-rifing hour 3 4), length Night) 34 
For it is op | 
1. As S. 38 deg. 28 min. is to 8. 90 dep. ſo is 8. 23d. 
Jꝛ0 min. to S. 39 deg. 50 min. the Amplitude North, 
Y * whe uſe the Declination is North. 


2. As T. 45 deg.is to T. 511 deg. 32 m. ſo is T. * 


30cm. to T. 18 deg. 40 m. againſt which, in 8. is 
10 min. the nal Differenee; Which being N 
into Time, is 2 hours 13 minutes; and added to 6 = 
38 15 hours 13 minutes, Sun- ſetting; which doubled, is 
veg hours 26 r the length of the Day. 
in, 2 hours 13 minutes ſubtracted from 6 hours 
_ 47. minutes ID which -doubled, is 


3 34 minutes, length of Night. 


© PROB. In. Land, of 4 Place, and the Sans " 
A 
E 


5.” ſolve this Problem. 
„ A Fire Tz 8 the Sine of dete l Han is the 
; ine ccliwation to the Sing of titude 
$Z LESS us 


2 2 133 J 
; 1 
WOO 4 


this ee We the Tables * Amplitud 1 
2 2 7 


* 2. As ; 


Pr Ly mt 


£ Py 7 1 " 5 oy I 5 De oy * 4 N R K * 7 
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” 1 + «th 
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1. Asche Sige of the Latitude is to Radius, ſo is d 


2. As Radius i is to che Sine of the Comet ofthe 5 I 
" Ch ſo is the Tangent of the Sun's Declination 60 


the Tangent of his Azimuth (from the Eaſt or Weſt) at 
6 of the Clock. 


Note; The Azimuth is from the Eaſt at 6 in the 
Morning, and from the Weſt at 6 in the Afternoon: 
Northerly i in North Latitude, but Southerly in South. 
Example. bs Latitude 51d. 32 m. North, theSun's De- 
clination being 23 d. 30 m. North; What is b Altitude and 
Azimuth at 6 of the Clock, 

Anſw. His Altitude is 18 d. 12m. ed Azimuth is 1 
15d. tom. Northerly, or 74 d. om. North n 99 
or Weſterly. For it is thus, I 

1. As S. 90 d. is to 8.51 d. 32m. ſo is S. 23 d. 30 m. to 


8.18 d. 12m. the Altitude at 6 of the Clock. 


2. As S. 90 d. is to 8.38 d. 28 m. ſo is T. 23 d. 3Oom. 
to T. 15 d. rom the Azimuth at 6; that is, 74 d. om. 
North Eafterly in the Morning; bur ere data 4 
the Evening. 4 

PRO B. IV. k 
Latitude of a Place, and the Sun's Declinationgiven ; ts 
. bis . a 128 9 the ths he is 2 ww 


Te perform this, the Proportions are theſes z 


Sine of the Sun's Declination o th Sine of MN al 
* being Eaſt or N g. 


As Radius is to the Tangent Com lement ofthe 
Lands fo is the Tangent of the Sun's — i 


the Sine of the Hour from 6 of the Clock, when he j is , 
nr TART ns | 
Note 1 un is er 6 in he bur 

2 5 before 6 in the Evenin 05 L 2 

2 * Huur found by the laſt Proporion * 


C * when Eaſt in the Morning, the latter the Time: in = 


we Mariners Ng Bed. 


3+ into Time (by allowing 1 5d. to an — r) and * 
* to, ond — 4 6, giveth the Hour of the 


. In Latitude 51d 30m. North, the Sun's 
Declan being 23 d. 30 m. North; Mat 1 bis Alti- 
+5 And what time of rbe Day is it "when be % Eaſt or 
* 2 | 

Anſw. His 8 is 30 d. 35 m. and the Hour of 


7 h. 21 m. Morning, when E 
the Day is? 46 39m, 1 when 22 


For it is "ag | 

1. As S. 51d, 32m. is to S. 90 d. ſo isS. 23 d. 
| 3om. to S. 3zod. 35m. the Sun's Altitude being either 
Eaſt or Mat. | 

A 2. As T. 45 d. is to T. 38 d. 28 m. ſo is T. 23 d. 
3om. to S. 20d. 15m. The Hour from 6, which is 
1 x Hour 21 Minutes, added to 6, is ) h. 21 m. and 
1 ſubtradted from it, is 4 h. 39 m. the former is the Time 


Evening when he is Wet. 


F 
- PROB, v. The Sun in the Equator or „ Equinetial, . 
(t bat , when he bath no Dec lination) the Latitude of a Ws 
Place, and bis Altitude given; tg find bis Azimuth, and #1 
Hour of the Day. 

This Problem 55 - thes effefied. the 
4+. & 8 Radius is to the Tangent t of the Latitude, fo get! 


AXF is the Tangent of the Sun's Altitude to the Sine 2 
of the Complement of his Azimuth, from the Suth in the 


|  NortbLatitude; but from the North in Guth Latitude; ¶ the 


| Eafterly in the Forenoon, and Weſterly Afternoon. 3 
. As the Sine of the Complement of the Latitude is || follo 
to Radius, ſo is the Sine of the Sun's Altitude to the I 
Bine of the Complement of the Hour frum Noon. the 
3 Example. Is Latitude 2 3 the dun having ] Alt 
E „ and bi Altitude ring 21 deg, 30 as 

py. Fog 
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Dawes 65. © | | 
of His Azimuth is 59 deg. 45 min, Huth Eaſter- 
ly ; and the Hour of the Day is Hour 8 33 min. Morn- 


ing. For it is thus; 5 


1. As T. 45 d. is to T. 51 d. 32 m. ſo is T. 21 d. 50m. 


to 8. zo deg. 15 min. whoſe Complement is 59 d. 45m. 


the Sun's Azimuth requir'd. is 
2. As S. 38 deg. 28 min. is to 8. N is 8. 21 
deg, 50 min. to S. 36 deg. 50 min. whoſe lement 
is 53 deg. 10 min. or 3 Hours 23 Minutes; wnich ſub- 
trated from 12, gives 8 Hours 33 Minutes, or 33 min. 
after 8 of the Clock in the Forenoon; the Time of the 
Day requir d. 3 
PRO B. VI. Latitude of a Place, Suns Declination, 
and by Altitude given; to find h Azimuth, and t 
Four of the Day, 
The Performance of thy, « thus; 


1. TAle the Complement of the Latitude, the Com- 
e Altitude, and the Sun's Diſtance _ 


plement ðt t 
from the Pole, (which is his Declination added to 90 d. 


when the Latitude and Declination is one North, the 


* N 1 ; FT 1 k 6 A 
>: "Y 79 1 
24 7 
3 — 
15 bs + p — 4 os 
the Forenoon; I demand bi | Azimuth, and the Hour of tbe | | 


£ * 


other South; but both being either North or Soutb, its 


the Complement of the Declination (and add them to- 
gether into one Sum. „ 
2. From half that Sum, ſubtract, to find the Azimuth 
the Sun's Diſtance from the Pole; but to find the Hour 
the Complement of his Altit. and note the Remainder. 
3. To Fd the Azimuth, you have theſe tuo Proportions 
following. "bet 1 


1. As Radius is to the Sine of the Complement of 
che Latitude, ſo is the Sine of the Complement of the 


Altitude to a 4th Sine. Then again, 


2. As that ꝗth Sine is to the K. of the half Sum, ſo 
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is the Sine of the Remainder to a 5th Sine; againft 
which in verſed Sines, is the Sun's Azimuth from the © - 
North in North Latitude; but from the South in South i 7 
Latitude. 
4. To End the 22 theſe are the n which fol. , 


bow. 
3's. A2 Radius is to the Sine of the Complement of 
the Latitude, fo isthe Sine of the Sun's Diſtance from 
dhe Pole to a 4th Sine. 
2. As that 4th Sine is tothe Sine of the half Sum, ſo 
x he Sine of the Remainder to a 5th Sine; again WM 
x in Verſed ines, is s the Hour of the Day from 
n. 
Example. Is Lana 51 Dees 30 Ae North, 
the Sun's Der lination being 15 Degrees 10 Minutes North, 
and bis Altitude obſerved to he 11 Degrees 30 Minuees, I 4 
a Tan Kang . 


god. : . 
baker 3 dere Declinat. 15. 10 10 North Alt. I L. 30 
38.30 Suns diſt. fr. Pole j 5 Comp. Alt. JJ. 30 
18 Ale d z0/Comp. Latitude 38.30 
Sun's Diſt. 24. Comp. Altitude 28.30 
Sum 1 is— 191. 50 Sum is 191. 50 1 
HalfSumi 1895.5 „[The half Sum is95.55 
| . 21.05]Remainder is —1). 25 


Ter to find the Aximmtb, it is thus ; 


1. As — 90 deg. is to Sine 38 deg. 30min. ſo is 
Sine 78d. 30 m. to 35d. 20. m. N 
2. As Sine 37d. 20 m. is to Sine 95 d. * | ſo is Sine 
214. 5 m. to Sine 36 d. againſt which, in Verſed Sines, 
is 80 d. the Sun's Azimuth from the North Eaſterly, if 
| in the Forenoon 3 "out . in the eee, 


"A Mariners CanpoſiR il, 259. 


8 4.4 to find rhe Hour pg the Day, it. 1 

1. As Sine 90 d. is to Sine 38d. zom. ſo is Sine 148. 
50m. to Sine 37 d. 

2. As Sine 37 d. is to 1 95d, 55 m. Gola Sine md. 
25 = to Sine 29d. 40m. againſt which, on Verſed Sines, 
is 90 d. 30 m or 6 Hours 2 Minutes, which is the Hour 
from Noon, that is, 58 Minutes after 5 of the Clock in 
the Morning or 2 Minutes after 5 in the ve rd 
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The Te ener and EP of the 
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.T Hs Uſeful Infrument may be of any Length, 
a but is commonly. made 1 Foot 18 Inches, or 2 | 
od. Foot long, to open in i) nt in the middle, like a Car- 
+30 penter's Rule ; one Inch pes po; half, or more, in breadth, 
.30 and of any thickneſs at pleaſure, according to the Mat 
ter its made of; which may be either Boxwood, Loom, 
Praſs, or Si Den od 
2. There are two Gow of Kern known by the Names 
ot Gunter and Foſter's Settor; and are ſometimes 
by ut on one Inſtrument; that is, Gunter's Seffor on one 
de of it, and Foſter's on the other.. 
3. The Lines of Gunter Sector, are theſe ; Line 0 
Lines, mark'd at the end L. Line of Smes, mark d 
v is | Superficies, mark d Sup. Solids, mark d Sol. Line of 
| 2 Line of S Bader, Lins of Ioſeribed Boy 
zine „% OC. 
nes, | 4. The Lines of Foſter s Setter, ae awe-thele Five, 2 
„if Line of Lines, or Equal Parts, Chords, Sines, Tangents 12 
5 Secants; 5 each mark d at end vun its Nude, or firſt 
Letter * its Name. 
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ü 5. All SeFor-Lines or Scales, meet at the Center of the 

Head (where the Joint is) at the Left-hand, and from fro 
© thence are figured towards the Right, each being twice Tin 

repeated; that is, one on each Leg or fide of the Sector 

anſwering one another.. N a 
6. The Sector is uſeful in Projection, to reduce, or toi 

make a Scheme toany ( voſlible) Magnitude ; in propor- 


tion, to work any ſtated Canon or analogy in Arithmetick, is i 
which?” Trigonometry, Navigation, Aſtronomy, &c. ot | . 
which I will give a brief Touch, yet ſo as the Learned I of. 
may be informed how to apply it further. "5 
” . ; . ci 

1. TheUſe of the Sector Lines for Projection. se 


IN Frans it's often required to inlarge, or dini- To 
-miniſh the Scale, that the Draught deſigned may be of 
oing of which, are uſed 
Lateral and parallel Diſtahites, or Extents of the Com- 
es. And to avoid & needleſs ſaying over the ſame 
i take once for all, what is meant by a Lateral and 1 
a Parallel Diſtance, or Extent of the Compaſſes. i ma 
I. A Lateral Diſtance (in any Line or Scale) is the one 
Extent or Diſtance (taken along the length of the Line) ¶ diu 
from the beginning thereof to any Number (therein) ¶ Tin 
As for Example: The Lateral Sine of 30d. is the Di- or: 
ſtanee of zo from the beginning of he Line of Sines 
and ſo is it in the Line of Equal-parts, Chords, Tangents, 
- Seravts, &c. 8 | : 
2. A Parallel Diſtance (in any Line or Scale on the 
Sector) is the Extent or Diſtance (taken acroſs) from any E 
Number in any Line on one _ the Sector, to the 
Hike Number in the like Line on the other Leg. | | 
Or, the neareſt Diſtance from any Number on one || ral] 
(taken actoſs) to the like Line on the other Leg. || the 
A .sĩs for Example: The Parallel Sine of 30 d. is (up- || tor 
Poſing the Sector open d to any Angle) the 2 2 
0 ".% i . om 
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from 30 in the Line of Smes on one Leg, to 3o in the 
Line of Sines on the other Leg. 8 5 

Or, the neareſt Diſtance from 3c in the Line of Sines 
on one Leg to the Line of Sines (that is to ſay, the Line 
iſſuing from the Center of the Joint or Head) on the o- 


ther Leg is the Parallel Sine of zo d. In like manner 


1 is it done in any other Line. 
ot This being underſtood, the 2 or diminiſhing 
4 Jof any of the Lines; or the finding a Chord, Sine, Tan- 


General Rule. 
ai. To find a Chord, Sine, Tangent or Secant, &c. to am 
- Radius (greater or leſſer) propoſed. * 
m- | The General Rule is thus; 5 
ne 149 | . 
nd 1. Take ona Radius in the Com and 
make it a Parallel on the Sector in the us of any 
the one Line; that is, open the Sector till the propoſed Ra- 
ne) dius (in the Compaſles) be a parallel Chord of 60d. in the 
in) ¶ Tine of Cbords; or a parallel Sine of god. in the Line of 
Sues ; or a parallel Tangent of 45d. in the Line of Tangents, 
Di- or a parallel Secant of od. in the Line of Secants ; for the 
nes Chord of 60, Sine of go, Tangennt of 45, and Secant 
uus, of od. are equal, and each equal to Radius. 

2. The Sector M kept at that open'd Diſtance or 
the J Angle, any Parallel Diftance in any Lines will be a La- 
my @ tera Diſtance on a like Line to the propoſed Radius : 
the bat is, a Parallel-Chord of 10, 20, 30, exc. is the Chord 

Jof 10, 20, 30, ec. tothe propoſed Radius; alſo, a Pa- 
one r Tangent, _ re of 20, 30, 40, Sc. is 
, * | the Sine, Langent and Secant of 20, 30, 40, ec. to the 
up- forcſaid Radius. ; A | 1 8 
ince 55 . The | 


gent or Secant, to any 


| poſed Radius will not be dif- 
ficult ; yet for the Learner's further Satisfaction, take a 
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« it, in the ift Term, there my, the Seffor at that Parallel 


| 2 meaſured laterally gives t e 4th Term fought for 


or requir d. 
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ee 
ng the Learner. underſtands how to take a La- Uo: 
{ary Di 'on the Line of Lines, otherwiſe called 8 6 


Equal parts, on the Chords, Sines, &. And to apply 
them parallel! in any Line on the A 8 
eee a 5 2 | 


eee, * th Seger, 8 
1. Take che 20 Tenn bwl that 7 5 We be 


of the Line to the propoſed 2d Term and o 
ing ning of th apply that extent Parallel, that i 1s,” 2? 


rz 5 a HS 
Then 7 Parallel Dill N pes bak zd hm 


Or briefer thus; As the 3 2d Term to the Pa- 


cal Ath Term. 
This one Rule i is ſuffiviens, for. any Pro tion what- 
cer, and will appear { ſo by a few Examples. 


PROB.L To multiply by the Line eee 4 ; Sector, 


The Proportion 
A 8 x tothe Multiplicand, 1 is ; the Multiplier to to 
the Product. 
Example. What's the Product of 8 mulrply dy 4 2 


The Analogy or Proportion i is this 5 Wr 
As 1 to 8, ſo is 4 to the Product 32, thas found by I As 
the Sector and General Rule aforeſaid. 


I. In the Line of Lines, that is the Line of Equal 8 


Parts, take the 2d Term 8 Lateral; that is, from the Ip R 


Ly 
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2. Open | 
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Center of the Joynt, and the beginning of the Line, to 
& in the ſame Line. 
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2. Open the Sor till you fit the (foreſaid Lateral) 
Diſtance in the Compaſſes a Parallel in 1 and 1, or 19 
and 10; that is, ſet it over from 10 ta 10 at the end 
the ſame Line, and now counted for 1 and 1, the firſt 
KTerm ;. keep the Seffor juſt at that Angle or opening. 
z. The Varallel Diſtance of the 3d Term 4; that is, | 
from 4 to 4, taken a croſs from one Leg to the other in 
the ſaid Line of Lines, and meaſured Lateral (which is 1 
from the beginning of the Line towards the end, and) 


it's 32, the gth Term or Product of 8 multiply d by 4+ 


„ 


Or ſhorter, thus; | Ps 
As the 2d Term 8 (Lateral taken) to thefirſt Term. 
10 Parallels ſet ſo is the 3d Term (Parallel taken in) 4 
to the 4th Term Laterally meaſured, in 32, the Pro- 
duct as before, Or thus; As the Lateral 4 to the Pa- 
xe rallel 10, counted for 1, 10 is the Parallel 8 to 32, as 
eee e e 


ROB. 1. = . 2 Line of Lines on 1 
: Sector. 2 


L Tt? 


8 — 
* * 


"7x * 


The nology or Proportion, i M , 
AS the Diviſor is to 1, ſo is the Dividend to the 
Quotient. Or thus | | Ws: 
As the Diviſor is to the Dividend, ſo is one to the 
Quotient. wy mt | 


or. 


Example. How many quare Yards arem 36 ſquare Feet? 
Anſwer, 4 ſquare Yaras.” For it is thus; „ 
As 9 is 1, ſo is 36 to the Quotient 4, thus to be 

4 2 by the Sector: 1 ; | 
| ateral I is to Parallel 9, ſo is Parallel 36 tu La- 
teral 4, the Yards required, 8 e 


the PRO B. III. To, work the Rale 
to Lines on a Sector: or unto 
n Geometrical Proportion, 


| Rule of 3 byrbe Lineof - 
3 Numbers given 3 fo finda | 3 3 
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AS the 1& Term is to the 2d Term, ſo is the 34 8 
Term to the 4th Term requir d. 3 


< Example 1. F the Diameter of a Gree 81 
What s the Greumference? Anſwer, 44 biches 


r thts 
Proportion is this : 

As 7 to 22, ſo is the Diameter 14 to 40. the Circum 5 

ference requir d; by Seſor thus wrought. 10 


As Lateral 22 to Parallel 7, fois Parallel 14 to L. th 
teral 44, the Circumference of a Cirele whoſe Diameter 1 


1 
* 2. Fa planb or Board be 1 5 Inches broad, aul ©* 

20 Won How many Feet is in it? Anſwer, 25 Fed. F 
For the Proportion i is this: 4 
As 12 to 15 the Breadth, ſo is 20 the length to 25 7 
Fj _ the Comcen of the Board; and by Sektor, thus 

As La * to Parallel 12, ſo is Parallel 20 to La ä 
teral 25 Feet, _ Content of the Plank. ſo 


Exam A Ship in 42 d. 12m, North Lati 
mud ed 3 . 


| ade be is in, and ber Departure from che Meridian ; z - 
| 92 * "The Cannons or Proportions, are theſe; . 
I. As Radius to the Diſtance ſail'd, fo is the Sine of 
the Courſeto the Departure from the Meridian. Fee 

That is, by the Stor thus; Fo 


As Lateral 104 Leagues (from the Line of 11. ) is is to 
Parallel Sine of 90 d. Io is Parallel Sine of 33 d. 45 m 
1 * rees of the G hy from the 3 to Late? 
55 Leagues (on the Line of Lines) the Departure 
from the 3 of a 115 
Nore, If 104 Leagues, taken Lateral, be troubleſome, 
to fit Parallel in Sine of 90d. then take } its half, or quar- 
ter Lan; And the Anſwer will bs according 4 3 | 
| 5 aay 
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F halfor ſuarter: As here, if E 
5 4} 104 q TE ET bers d be 29, hole ſe double is 


* for the from the Meridian, as before. 
As Radius to the Diſtance ſail'd, ſo is the Sine 


eL Complementof the Courle to the difference of Latirude. 
By the Sector, tba; 


Av Lateral 104 Leagues is to Parallel Sine of 90 d. 

7 ſois Parallel Sine of 56 d. x 5m. to Lateral 8) go. 
the Difference of Latitude by which you may 

rey * the * is in, as before in the Uſe of the 


"et, 


25 


e Latitude be 275 min. e 2 
hus | 


her Conrſe and Diſtauce . 


8 
. 


The Canons, are theſe; 


fo is Radius to the Tangent of the Courſe. 
That is, By the Sector thus, 


2 As Lateral 412 mar wt ' to Parallel a 5 Minutes 


{o is Parallel * 
dius now) to Late 


Ra- 


of fl 8. E. by E. 
2. As the Sine of the Courſe is to we Departure; ſo 
1s the Radius to the Diſtance ſail'd. 


By the Sector, 5 


As 1 m. to Parallel Sine 6 d. 1j m. wis 
Parallel Sine of 90 d. (that now being Radius) to La- 
te 75 95 m' the Vida ſail'd. 

ter 


the Seftor, which I leave for G. Learner” 5 Exerci 


W 1 ſail Gu Eaſterly cl br Dif 2 


Lf 1. As 8 een , 


. 7 (that 
Ea Tan ne 6 Degrees, 15 Min- 
utes, the Courſe from the Meridian, which makes 


this manner may any Proportion be rh 
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Attitude and, Longitude are two primary Affections of 
1 the Earth: By the help of theſe two doth the Geo- 
Fgrapber ſtrive to repreſent the Parts of the Earth, that 
they may keep ſymetry and harmony with the Whole. 
Latitude is an Arch of the Meridian, comprehended 
between the Equinoctial and a Parallel. But Long itude 
is an Arch of the Equinoctial, intercepted by the Mer- 
dian of London, and the Meridian of any other Place. 
For the exact ſettling of Latitudes, we have man y 

- abſolute Helps; but the Longitude of a Meridian is 
that which hath, and ſtill wearieth the greateſt Maſters 


I have endeavoured to ſettle the Longitude with as 
much exactneſs as poſſible Icould: For I not only calcu- 
lated according to the Lat. and Merid. Diſtance of each 
Place from the Meridan of London; which Meridian- 
Diſtance I obtained from the exacteſt Geograpbial Charts 
extant; but I conſulted with the Reckonings of ſkilful 
and able Mariners; and when I found . 1 
compoſed it both according to Art and Reaſon. 
As for inſtance; I had ſkilful and able Mari- 
ners, upon their long experience, the Meridian-Diſtance 
from Barbadoes to the Lizard: According to which I 
have ſettled the Longitude of all the eminent Places in 
the Veſt-Indies. | | ER | | 
And for the ſettling of the Longitudes of the Places in 
_ Eaft-Indies, I conſulted Obſervations of Eclipſes both An- & 
tient and Modern, as in 161 Page of Hermonicon celeſte, | 
the difference of Meridians hetween Gog and London, is 
\5h.48m. and Malico and London, is jm. 19m. My Table 
- ' hath the former of theſe 6h. 6m. and the latter 5h 23m. 
the Differecc between my Table, and the former of 
theſe Obſervations is 18 m. and of the latter is 4m · 
wh.ch Difference may be born withal. 1 IF 
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r the Reade? 'confiders che Time, being 2664, 


K and Longitude Tables, Charts and Maps, would mutually E 
15 unite in a Exed. Meridian to begin Longitude at. 2 


am on this fide the other World, my beſt Perform- 
. © ances ſhould not be wanting to promote it, and ſhould * 
„ count all m ſpare Hours from neceſſary Preparations 
72.6 1 my 3 2 well * in _ a U 3 _ 


85 


- < being then his Servant, the Author beſtow d and ex- 
KHut ſince that Tine — 1 hath. bee better Hel 3 
e new Diſcoveries made, and new Plabes found out; t e 2 


« Reſpect to the deceaſed Autborygbut teſt of all for the | 
«- Publick Good, hath made ſuch Amendments herein, as 


Trutb, of any extant in our Language; not that they 
2 «are ſo exact in every particular Place, as to need no 


And now I could wiſh, chat either Autboriy would q 


208 Bt the Convenience of its beginning at one Meridian, 
(44 
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ers .Compaſe ReBifed 243 A 


r with the great Labour and Pains, to my Knowledge, 


ed in performing this Work, they were then the 
« Pl of this Kind. 


« Correftor, at the Requelt of the Bookſeller, and out of 


wy ſſible, b com the beſt of Obſeruations, 
ws i Tabs, n, Maps 2 — 5 he was able to 
procure; fo that gt ns be concluded, theſe Tables |} 


"a m the trutſt, or come (in the general) the neareſt the 


3 in Time, but with reſpect to the preſent 1 
elpsin 10, they are ſo. f 


* order, or that all concern d in ſetting forth Latitude 


For although Longitude may begin at any A 


n all our Exgliſb Navigation-Books; Charts, would ren- 
der the Study and Prattice of Navigation much more 
* pleaſant and eaſy, than now it is: Such various begin- 
nings and pear s of Longitudes, occaſioneth ſome to 
1 Stine, ſome to Miſtake, and ſome to condemn all to 
be falſe, by not confidering the ſeveral Meridiaus made 
155 uſe of; which ſuch a wiſh'd Union would prevent. 
+. But "this is not likely to bein my Time, who am fo 
© near the Grave; yet ſhould it be ſet on foot, while 1 
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4144 De Mariners Compaſs Rectiſed. 
Note, x. I do begin the Longitude at the Merid 
= London, and increafing it on both Sides the ſaid Meri- 
F  dian; that is to ſay, both Eaſt ward and Weſtward, and 
terminate at 180 Degree. | 8 

2. Therefore (according to this Account) all Places 


Longitude; and on the contrary, all on the Weſt-ſide 
ol it, lie in Weſt itude. | 
3. If a Ship bein Eaſt Longitude, ſailing to the Eaſt- 
wurd, the Longitude i eth; but ſailing to the 
K Weſtward, the Longitude decreaſe ho 
* 4. And on the contrary, if a Ship be in Weſt Lon- 
geitude, then failing to the Weſtward, ny E N 
1 . the Eaſtward, it d eth. 
1 4 Take notice, that two Places in the Eaſt Longi- 
E tude, the dun cometh on their Meridian before he com- 
eth on the Meridian of London. As, if a Place lie in 
3 deg. Eaſt Longitude, the Sun cometh one Hour, 
| fooner to the Meridian there, than he doth to the Me- 
2 Hours ſooner, if * three Hours ſooner, if 60d. 
four Hours ſooner, if 75 d. five Hours ſooner, if god. 
fix Hours ſooner, if 105 d. ſeven Hours ſooner ; and 
E - ſo you may reckon for any other Longitude. But on 
che cuntrary, all thoſePlaces that lie in Vt Longitude, 
the Sun or Star cometh on their Meridian after he is paſt 
& the Meridian of London. | 
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4 Ir hot h Places be in Eaſt or in Weſt Lengitude, ſu btract 
the leſſer Longitude out of the greater, and the Re- 
mainder is the Difference of Longitude, 

If one Place be in Eaſt L , and the other in 
E © Weſt, add both together 

of Longitudde. 
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their Latitude and Longitude : nning 
_ Longitude at the Meridian of London. 


be — of Greenland. 


Latitude: Longitude | 


Names of Places D. M. M 
22 724 To) 
2 the North end of 70 
les Iſle — 79 00 | 
Black Ponit, South end ofit— 78 30 
Dear — * 79 10 
Foul Sound -— — 77 38 
Bell Sound - 3 | 97-34 
orn Sound- — 77 17 
3 — 76 35 
A — —————ů— 


— — | 


ie Blanco 
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F ene 
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: Macrd:a — — 58 7, 
6 Long Sound — — 8.27 
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Tajer wic 8 40 
Coperwick — — 19. . 
Anſloo or Chriſtiana ——— 59 10 
Gotenberg Gat —— 3 3 
Cape Kol —— DoD. 
Elſenbeng — — 
0 N — — 55 22 
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